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ABSTRACT " ' ' | 

As a followup to a 1969 study, cdlled Project CASE, a 
survey tras initiated to determine to what extenti computers are used 
in secondary public schools, and to discern to irtiat extent computers 
affect 'the quality of education. Some 5,580 randomly selected schools 

N^jere questioned about their use of computers; commercial computer 
manufacturers were queried about the availability of computer ft. 

' technology suitable for'use in the secondary ^thools; th^ specific 
exemplary programs -using computers were identified. For the period 
1970-75, some major findings were: (1) the use of computers is 
expanding; (2) schools tend to use computers for both instruction and 
administration; (3) computer- assisted instruction is being used more 
but it continues to be employed predominantly in the instruction of 
computer science and mathematics; (U) with regard to administration, 
the computer is most frequently used for student accounting and 
resource management; a6d <5) BASK: has become the predominant 
language. The characteristics of schools using computers, the levels 
of their spending, and the sources of their funding are discussed. 
(EMB) 
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EXECUTIVE SUMMARY / ^ 

In ^he fall of 1969 the American Institutes for Researclfi (AIR) under- 
took a studj^ for the National Science Foundation (NSF) to determine the 
extent and type of computer use in U.S. public secondary schools. The 
study was commissioned by NSF because there were no comprehensive and 
current data available upon which to base sound planning, policy, and 
funding decisions. The resulting report— "Survey of Computing Activities 
in Secondary Schools" was published in October 1970 and represented a 
significant contribution to the knowledge of the state-of-the-art in 
educational computer applications. It represented the^rst serious 
attempt at assembling a comprehensive overview of computer use in this 
significant educational sector. 

In early 1974 AIR proposed that the original study of computers in 
secondary schools be repeated since there V/as once again a lack of current — 
information. In addition to updating the original data, a second and 
comparable study would 9l\ow for the analysis of trends and estimates 
of future growth and directions. The second study was funded and started 
in June 1974. 

Research Design 

A national survey of secondary schools was initiated which included 
the administration of the Project CASE school questionnaire to a strati- 
fied random sample of public secondary sch^ls in the country, and the 
amplification of tl;ie statistical survey results by (1) a longitudinal 
study of a sample d^f schools participating in the 1970 study; (2) a survey 
of computer manufacturers to determihe. the types of computer systems used 
by secondary schools, and (3) the identification af exemplary programs in 
schools that are using the computer in their instructional program in an 
innovative fashion*,- ^ . . / 

The questionnaire consisted of five sections and required a respondent 
to answer 44 individtaal questions about their school's computing activities. 
The major sections of the questionnaire were: 

1. General information about the school; 

2. A listing in checklist format of a school's specific Instruc- 
tional and Administrative Applications; 

vii o 



3. General school budget and .a specific budget for Adiiini strati ve 
and/or Instructional imputing; 

4. The type of computer hardware employed by the school; 

5. A detailed description of a school's Instructional Applica- 
tion(s). 

Project CASE questionnaires were mailed to 25 percent of the public 
secondary schools selected from the Public School Universe file developed 
and maintained by the National Center for Educational Statistics. From 

the more than 22,000 public secondary schools listed on the file, 5,580 

*■ • 

were randomly selected by a specially developed computer program* 
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Results 

In general , the study provides both a quantitative and qualitative 
review of the extent and nature of computer use in secondar^^'schools. 
With a primary focus on instructional computing, the study shows the . 
growth of secondary school computer applications since 1970 find explores 
the current state and future of instructional computing at the secondary 
school level. ' 

Some of the major findings were: - 

« Since 1970 computing in secondary educationTlia^ steadily 
• increased with 58.2 percent of the schools responding to 
Project CASE" Survey indicating they are currently using a 
computer for administrative and/or instructional purposes 
' (versus 34.4 percent in 1970). 

o The trend is toward more fully using the computer. Of 
schools using computers^ only those using them for both 
administrative and instructional uses increased from 1970 
to 1975 (26.2 percentWersus 37.5 percent). The percentage 
of schools using computers for only administrative or in- 
structional purposes dropped from 1970 to 1975 (62.5 percent) 
versus 54.1 percent administration; 11.3 percent versus 
8.4 percent 'instructional ) . 

o Given the' findings concerning the growthyof secondary school 
computing for the last five years (1972^^5), and with the 
assumption that the current rate of adop^ton of computer 
technology in the schoolsr (4.8 percent/year) will continue, 
it can be projected that within the next decade every 
secondary school in the country will have access to a com- 
puter system for some type of administrative and/or instruc- 
tional application. 

vi'ii 1,0 " ^ 



Respondents indicated;^ that using the computer as a "Problem 
Solving Tool" and as a subject for "Computer Science" courses 
were the most frequently utilized instructional applications 
in secondary education. 

In schools using computers CiW^ITSrs increased from 8.4 1Tercent 
in 1970 to 13.8 percent in 1975. 

The .predominant instructional use of computers in 1975 is still 
for^ Mathematics instruction. 

With regard to administration the most frequent cises of the 
computer are for Student Accounting and Resource Management. 

The BASIC language has become the predominant computer language 
for instructional computing. 
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Summary and Conclusions 

Though the use of computers has not as yet been universally intro- 
duced in every school, the adoption of computer technology in secondary 
education has been both steady and stable with more and more schools access- 
ing computers each year while fewer schools are terminating a previously 
established computer application. Thujs, despite generally rising costs 
for school operation and tight budgets, individual schools and. school 
systems are committing locally genera^d educational dollars to computerize^ 
their information management systems and to enhance the quality of their 
instructional programs. ^ 
_ ^ 

Drawing upon the information storage and retrieval capacity of com- 
puters, secondary schools, frequently in conjunction with their school 
syst^; nave attempted to streamline the administrative functions of 
'sdi'oof operation by effective use of the computer for such tasks as payroll , 
C05t accounting, personnel records, resource management of inventories 
andVi^pply requisitions, student scheduling, report cards, and pupil 
atten\lah<;e. With the aid of the computer, these administrators now have 
rapid a^ce^^to the school's records systems so that they may continually 
\monitor\ evaluate, and efficiently administer the operation of their 
school. \n addition, an increasing number of_schools have turned to the 
use oK±he\ computer fo^ instructional purposes. Most frequently an/in- 
structionVl application takes the form of computer scXence or data 
processing course offerings that include operation of unit record, equip- 
irfenj, computer programming, and computer system operation. Another 




prominent application is the use of the computer as a tool for problem 
solving primarily in mathematics and in the physical and social sciences. 
Other important instructional applications include using the computer: 

o to teach specific subjects in a computer-assisted instruc- 
tion format; 

o to guide a student's progress through an individualized 
course of instruction! in^a computer-managed instruction 
format ; 

o . for disseminating guidance information concerning vocations 
col lege entrance requirements and course offerings, or 
employment opportunities; and 

o for gaming and simulation of scientific and social science 
problems to test the skill and ingenuity of students 
attempting to apply their knowledge to real life situations 

Of significance is the fact that computer technology has found its 
pl^ce in American secondary education.- Despite earlier difficulties with 
the applications of computers, secondary education has increasingly 
looked to the computer as a means to better administer the school's oper- 
ation and as a tool tp enhance the learning process. As reflected by 
the results of the Project CASE survey, American secondary education is , 
slowly and steadily catching up with business and industry in applying 
the many benefits of the computer to meet the needs of education. Since 
the experimental or trial phase of computer applications in secondary 
education seems to be completed, the question confronting secondary 
education today is not whether the computer belongs in secondary schools, 
but rather how can computer technology best IJ&NiJsed by administrators 
and teachers to provide all students a more rewarding and challenging 
learning experience. The resalution of this question wil.l \ilt;1matejy 
determine the total impact of the computer on improving the quality of 
American secondary education. 



• INTRODUCTION ^ 

In the fall of 1969 the American Institutes for Research undertook a 
study for the National Science Foundation (NSF) to determine the extent 
and type of computer use in U.S. public secondary schools. The $tudy was 
commissioned by NS? because there were no comprehensive and current' data 
available upon which to base sound planning, policy, and funding decisions. 
The resulting report— "Survey of Computing Activities in Secondary Schools" 
was published in October 1970 and^^epresented a significant, contribution 
to the knowledge of the state-of-the-art in educational computer applica- 
tions. It represented the first serious attempt at assembling a compre- 
hensive overview of computer use irt this significant educational sector. 

In early 1974 AIR proposed that the ^original study of computers in 
secondary schools be repeated since there was once again a void of current 
information. In addition to updating the original data, a second and 
comparable study would allow for the analysis of trends and estimates , 
future growth and directions. The second study was funded and started in 
June 1974". 

.The data from this recently completed study has shown that during the 
last five years secondary education has experienced a quiet revolution 
that has seen the modernization of school administration and the enrichment 
of the learning process. Sparked by the potential benefits of computer 
technology, thousands of secondary schools have since 1970 integrated the 
information and instructional services that computers provide into their 
school's pfogram. As shown by the Project CASE (Computing Activities in 
Secondary Education) survey, over 58 percent of the nation's secondary 
schools today use a^>?<^mputer to aid their administrative or instructional 
programs. Compare? to AIR's previous survey of public secondary schools 
conducted in 1970, the level of secondary school computing has increased 
by 24 percent (from 34 to 58 percent)'. Though the u?e of computers 
has not as yet been universally introduced in every school, the adoption 
of computer technology in secondary education has been both steady and 
stable with more and more schools accessing computers each year while fewer 
schools are terminating a previously established computer application. • 
Thus, despite generally rising costs for school operation and tight budgets 
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individual schools and school systems are committing locally generated 

educational dollars 'to computerize their information management systems 

and' to enhance the quality of their instructional programs. 
• . ^ 

Secondary schools haver drawn upon the information storage and retrieval 
capacity of computers and frequ^ently in conjunction with their school 
system, have attempted to streamline the administrative functions of school 
operation by effective use of the computer for such tasks as payroll, cost 
accounting, personnel records, resource management of inventories and sup- 
^ply requisitions, student scheduling, report cards, and pupil attendance. 
With the aid of the computer, these administrators now have rapid access 
to the school's records systems so that they may continually monitor, 
evaluate, and efficiently administer their school. In addition, an 
increasing number of schools have turned to the use of the computer for 
instructional purposes. Most frequently an instructional application 
takes the form of computer science or data processing course offerings 
that include operation of unit record equipment, computer programning, 
and computer system operation. Another prominent application is the 
use of the computer as a tool for problem solving primarily in>mathematics 
and in the physical and social sciences. With the computer, students 
write their own programs to solve problems encountered in their specific 
courses. This might take the form of solving a set of simultaneous equa- 
tions or predicting the outcome of a scientific experiment. Other impor- 
tan1t instructional applications include using the computer: 

1. to teach specific subjects fn a cqmputer-assisted instruction 
format; 

/ 

2. to guide a student's progress through an individualized 
course of instruction in a computer-managed instruction 
format; 

3. for disseminating guidance information concerning vocations, 
college entrance requirements and course offerings, or em- 
ployment opportunities; and 

4. for gaming and simulation of scientific and social science 
problems to test the skill and ingenuity of students attempt- 
ing to apply their knowledge to real life situations. 

Of significance is the fact that computer technology has found its * 
place in American secondary education. Despite earlier difficulties with 



•the application of Gomputers in education caused in part by inexperienced 
personnel, inefficient computer systems, and high costs of implementation, 
secondary education has increasingly looked to the computer as a means to 
better administer the school's operation and as a tool to, enhance the 
learning process. As reflected by the results of the Project CASE survey, 
American secondary education is slowly and steadily catching up with 
business and industry in applying the many benefits of the computer to 
meet the needs of education. The experimental or trial phase of computer 
applications<, in secondary education seem^ 'to be completed. Although the 
task of "educating the educator" in computer technology is far from over, 
school administrators, teachers, students, and parents tend to view the 
advent of computer te^ology in the educational program as an inevitable 
part of secondary eduction. The question confronting secondary education 
today is not whether the computer belongs in secondary schools, but rather 
how can computer technology best be used by administrators and teachers to 
provide all students a more rewarding and challenging learning experience, 
the resolution of this question will ultimately determine the total im- 
pact of the computer oh improving the quality of American secondary 
education. 
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RESEARCH DESIGN 



> A national survey of secondary schools was conducted to determine the 

extent and type of compu^r use in ptiblic secondary education. The study 
included the administration of the Project CASE school questionnaire to a 
25 percent stratified random sample of public secondary schools in the 
country, and the amplification of the statistical survey results by (1) a 
longitudinal study of a sample of schools participating w the 1970 studyi 
(2) a survey of computer' manufacturers to determine the ty-pes of computer 
systems used by secondary schools, and {3^ the identification of exemplary 
programs in schools that are using the computer in their instructional pro- 
gram in an innovative fashion. 

In general, the study provides both a quantitative and qualitative 
^ review of the extent and nature of computer use in secondary schools. With 

^ a primary focus on instructional computing, the study shows the growth pf 
secondary school computer application^ ^^since 1970 and explores the current 
state and future of instructional comp\fting at the secondary school level. 

Project CASE Questionnaire 

' The Project CASE questionnaire (Appendix A) was developed by modifying 
the survey instrument used in AIR's previous study of computing activities 
in secondary schools (Darby, Korotkin, Romashko, 1970). The original 
questionnaire was reviev^d ajid revised by Project CASE'S Advisery Board 
and the project's staff. ''Based on the previous experience with the ques- 
tionnaire, all unnecessary data elements were removed and ambiguous questions 
were modified. Upon completicji of the revisions the survey instrument was 
pilot tested with local school administrators from the State of Maryland 
(Montgomery County). The pilot testing provided the opportunity to assess 
the clarity and meaningful ness of th& questionnaire for school administra- 
tors that currently utilize a computer as well as for those who do not 
currently have a computer application. The draft questionnaire was revised 
in accordance with the results of the pilot testing and printed in a form . 
suitable for mailing. 

/• 




The final questionnaire consists of five sections and requires a re- 
spondent to answer 44 tndividual questions about their school's computing 
activities. The sections of the questionnaire are as follows: 

Genera\ informatien about the school (type of school, ^ 
enroTEment, current\omputer use, source of funding, 
projected computer use; etc.); 

A listing in checklfst format of a school's specific 
Instructional Applications (i.e., computer-assisted 
instruction, computer science, etc.) and Administra- 
tive Applications (i.6., student accounting, resource 
management, research, etc.); 

General school budget and a specific budget for 
Administrative and/or Instructional Computing; 

The type of computer hardware employed by the school; 

A detailed description of a school's Instructional 
Application(s) (i.e., subject areas, number of 
students and teachers involved, type of programming 
language, etc.); agencies providing cooperative sup- 
port; evaluation findings concerning the effective- 
ness of their computer appi ication(s) ; and their 
assessment of the general impact of the computer on 
the instructional program. 

The reader is referred to the survey instrument (Appendix A) for the 
definitions of all terminology employed by the study (i.e., conTputer, 
computer-assisted instruction, etc.) and for the identification of all 
information elements encompassed by this study. 



School Population and Sample 

Project CASE questionnaires were mailed to a 25 percent stratified 
random sample of public secondary schools selected from the Public School 
Universe file developed and maintained by th6 National Center for Educar 
tional Statistics. From the more than 22,000 public secondary schools 
listed on the f^Je, 5,580 were randomly selected by a specially. developed 
computer programf"' For this study a secondary school was defined as one 
that had one or more of the fo4 Towing grades: 9, 10, 11, or 12. Thus 
schools with grade levels such^^as 1^ through 12, 7 through 9, 9 to 10, 




1. 
2. 

3. 

4. 
5. 



The sample was stratified in tenns of the r?t^m^er of schoc 
state, thus insuring a proportionate representation irl^he sair 
from all 50 states plus Puerto Rico, Samoa, and Gua|P< 

Survey Procedure ^ f 



Is within a 
pie of schools 



each high 



A Project CASE questionnaire was sent to the "principal of 
school selected as part of the study's sample. Accompanying tne question- 
naire was a letter to the principal indicating the purpose andlthe impor- 
tance of the study and requesting his assistance in providing tlhe requested 
information (see Appendix A). Since the completion of the questionnai 
required both general and specific knowledge of a school's compi 
cation(s), e.g., current levels of use, types of instructional c 
by subject area, levels of expenditures for computing by the schi 
it was suggested that each section of the questionnaire be assign\ 
staff member most knowledgeable in that aspect of the program (i 
hardware configuration section could be con^l^ted by the scl 
processing specialist) and that one person bfe assigned 
completion of the survey and be responsible for its 

In addition to and concurrent with the direct school mailing a cdimputer- 
generated letter was developed and mailed to the Superintendent of ^^^^^y 
for each school system in the sample (Appendix A). The letter describe^ 
the nature of the study and listed within the body of the letter the na 
of the schools from that school district selected for the study. Th^letter 
requested the superin.tendent's support and cooperation for the research , 
effort. A copy of the'.qyestionnaire was also included for his review and 
retention. '. * ' 

To maximize the response rate a series of follow-up mailings were 
initiated to nonrespondent schools. Approximately eight weeks after 'the 
first school mailing a second questionnaire was sent to each principal re- 
questing his/her partieipation in the study. Following that mailing, a 
condensed one-page version of the questionnaire was submitted to schools 
that had not responded to the previous two mailings (Appendix A). The 
modifiedwersion consisted of three essential questions for the study 
(i.e., a' school's current use, of the computer, source of funding, and , 



intended new applications within the next school year). Like the longer , 
version the condensed questionnaire could be folded and returned postage/ 
^aid. Finally, to insure that jail schbols likely to respond would have ' 
the opportunity to participate, in the study, a follow-up mailing was sent 
to the system superintendent of nonresponding schools. Enclosed within 
the mailing was a copy of the condensed version of the questionnaire for 
each school from his district that had not yet participated in the survey. 
The superintendent was requested to complete a questionnaire for each 
school still outstanding from the^ study and return the completed forms in 
the self-addressed and posted^ envelope provided in the mailing. ^ 

As a result of the initial and follow-up mailings to school prino^i- 
pals and superintendents, 3,643 responses were received for a 65.3 percent 
rate of response. Despite the fact that school administrators are often 
inundated by survey requests from the federal government, professional and 
student researchers, anc? commercial firms; that many schotjf districts 
requii^e a researcher to obtain special permission from the school board or 
a local research board before a school can respond to a survey; and, that 
several large school districts do not, as a school system policy, respond 
to questionnaires, the majority of the 5,580 schools surveyed did partici- 
pate in the study. ' 

Verification Study 

To determine if the school fesponi^, to .the survey was biased by some 
independent variable, i.e., whetljier a school used a computer or not, 

mall, the geographic location of the 
tion study of a random sample of *non- 



whether the school was large or s 
school^ etc., a tel-ephone verific 



respondent schools was conducted. \ The principals were asked the same 
three questions listed on the conJ^ensed version of the questionnaif:e, as 
well as the size of the school. In addition, {'he principals were asked 
what difficulties they encountered i in responding to the survey, i.^., did 
they in fact receive the* survey mailed to them; etc. Analysis of the 
telephone interviews with these school principals indicated that M\ fact 
the ratio of user to nonuser school^p was roughly comparable to the major 
survey. That is, 56 percent of the nonrespondent schools did have access 
'to a computer for either administrative or instructional purposes, while 
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44 percent were nonuser schools. The full survey found a 58 percent to 
42 percent user to nonuser school ratio. Also the interviews did not. 
identify any significant factor that might have biased the results of the 
survey. Rather, the explanations provided by nonresppnding principals 
seemed to indicate that a school's participation in the study tended to 
reflect the individual i«iiosyncracies of, the principal or secondly, the 
explicit survey policy of that school's district. 

To assess if school response differed between geographic regions of 
the country (Northeast, South, Northcentral , and West) returns froij) ^ch 
region were tabulated. It was found that each region had comparable rates 
of response with 67.8 percent of t't\e schools in the sample from the North- 
east respon'ying to the su^rvey, 60.1 percent of the schools from the South 
'responding, 69.2 percent of the schools from the Northcentral region 
returning questionnaires, and 7t).3 percent of the schools in the sample 
from the West participating in the study. 

In general, the verification stud>t, s^^pports the conclusion that the 
survey returns represent an unbiased ani^J^presentative picture of the 
extent and scope of secondary school compiling at the national .level.. - 

'v * ' ' ' 

it, ■ A- 

Data Analyses Procedures • "f;.-'^. 

Upon receipt of a completed questionnftl'r'e;, school responses to in- 
dividual questions were coded and keypunched for, computer data processing. 
Data Analyses procedures included the calcuTati^ of frequencies and per- 
centages of response for ^h data category.! .U^er school and nonuser 
school data files^were constructed and analyZ^d.by anploying the Marginals 
and Cross tabulations programs of the Statistii^ai. packages for the Social 
' Sciences (Nie, et al , 1970). V-'. 

Amplification Study .i p. 

% •' r. 

In support of the statisticaT survey of corti|yttng activities in 

\^ 

secondary schools, a series of amplification stutffe^" Were conducted to 
elaborate upon the present state of secondary schOOl'.epmputing and to make 
more meaningful the fq'ndings ot -the. general surve^=. the amplification 
study consisted of three distinct activities'/ • Thfi^^ fim substudy explored 
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the current status of computing within the secondary schools fhat answered 
the 1970 survey and that had at the time of the study one or more instruc- 
tional computer applications. From telephone interviews with these school 
principals, the study provides some insight into the problems and progress 
experienced by user schools over the last five years. The results of the 
interviews with school principals are incorporated iato the report and are 
used to amplify the quantitative comparison of findings from the 1970 and 
the 1975 surveys. 

A second facet of the amplification study involved a survey of com- 
puter manufacturers (main frame) to determine the common types of computer 
systems currently employed in secondary 'Educational settings. The survey 
lists computer systems commonly used iri secondary education, describes 
their instructional capability, and provides estimated costs incurred with 
their util^ization. Under the guidance of Project CASE'S Advisory Board 
.B'nd project staff a prototype manufacturer's survey instrument was developed 
and pflot tested with representatives from several computer firms. Their 
comments and suggestions guided the final revision of the instrument. The 
>^reader is referred to Appendix B to review the Computer Manufacturer's 
V. Survey and the findings of the study. The data are reported as received' 
*from respondents and includes not only ^ description of computer systems 
used for secondary sphools but als5 manufacturers' views on the current 
problems and the future of computer-based education in^secondary schools. 

A third anjiplif ication task involved identifying secondary schools that 
are currently MsinQ computer technology in an innovative fashion. Drawing 
upon "a variety of sources such as professional organizations (AEDS--The 
Association fori Educational Data Systems, NAUCAL--National Association of ' 
Users of Computer Applications for Learning, AERA--American Educational 
Research Association, ACM— Association for 'Computing Machinery, etc.), 
personal contacts, and discussions with computer users at th^ secondary 
level, iTominationls for innovative programs were solicited 
schools nominated! by experts in the field were then requested 
spondence to briefly describe their speci-fMc computer applica 
response to both tne solicitation for nom^inations and invitat 
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by corre- 
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to describe their orogram was considerable. "Several of the more interesting 
and promising schoo\l applications are discussecj as exemplary material in ^ 
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the section of this report summarizing the instructional applications 
reported by secondary schools responding to the Project CASE survey. 

Thus these thrde studies taken in combination serve to amplify the 
statistical findings of the school survey by providing a more meaningful 
and more complete picture of instructional computing^ at the secondary 
school level. In this way it is hoped that this study not only depicts 
the direction and magnitude of secondary school computing, but also cap- 
tures the spirit and the quality of effort thait seems to permeate education^ 
attempts to discover the most effective and creative means of applying com- 
puter technology to the teaching-learning process. 



GENERAL RESEARCH RESULTS 



Overview 



Since 1970 computing in secondary education has steadily increa^d 
.with 58.2 percent of the schoolb responding to Project CASE survey indicat- 
ing they are currently using a :oniputer for administrative or instructional 



purposes (Table 1). This level 



of school use represents a growth of 23.8 
percent since 1970 when only 34.4 percent of the schools reported some 
type of computer application. 



COMPARISON 
IN SEC 
1 



TABLE 1 

)F COMPUTER USE LEVELS 
DNDARY EDUCATION 
970 to 1975 



TYPE OF USE 



1970 



For administrative only 21.5% 

For instructional only 3.9 
For both administrative and 

instructional use 9.0 

Schools Using Computers ' 34.4 

Nonuser Schools 65.6 

Total 100.0% 

--J^^^s^^ 



1 97 5 



31.5% 
4.9 

21.8 
58.2 
41.8 
100.0% 



id 
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In reviewing the 1975 data by type of computer application, it can 
be seen that 31.5 percent of respondents employed the computer only for \ 
administrative purposes, 4.9 percent on]/ for instructional purposes, and 
21.8 percent of responding schools reported both an administrative and an 
instructional application. The reader is reminded that this latter category 
of use includes schools that reported Both a computer-based administrative 
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if^ application (i.e., payroll) and a computer-based instructional applitation 

(i.e., CAI math), This category of use is distinct from the two previous 

categories in that it does not include schools that used the computer only 

for administrative or only for instructional purposes. 

Comparable figures from AIR's 1970 survey reveal the relative growth 
of computing in secondary education. As shown, administrative computing 
has increased by 10 perc)^nt from 21.5 percent in 1970 to 31.5 percent in 
1975, instructional computing has increased by 1 percent, while combined 
administrative and_ instructional use has increased from 9.0 percent to 21.8 
percent. Thus, while the number of schools using a computer only for 
administrative purposes still appears the dominant application in 1975, 
the number of schools which are using the computer for both administrative 
land instructional purposes is on the increase. 

The relative increase of schools using the computer for both an admini- 
strative^iand instructional application is more clearly shown by an analysis 
of the type of comp.uler use reported only within user schools. For example 
(Table 2), of all the user schools participating in the 1970 study- 62.5 
percent reported that they employed the computer only for administrative ^ ' 
purposes, while in 1975, 54.1 percent of the user schools employed the 
computer strictly for administrative purposes. Likewise, the percent of 
user schools using the computer strictly for instructional purposes has 
declined §ince 1970. In 1970, 11.3 percent of the user schools employed 
the computer only for instructional purposes while in 1975 the number of 
user schools with only an ins;(:ructional application dropped to 8.4 percent. 
In contrast to these findings the number of schools using the computer /For 
both an administrative and instructional purpose in 1975 has increasefl . 
That is* in 1970, 26.2 percent of the user schools reported dual applica- 
tions, while in 1975, 37.5 percent of the user schools reported that they 
used a computer for both an administrative and an instructional purpose. 
Apparently secondary education is finding that computer technology can be 
useful, not only for managing the operation of the school but also for 
facilitating and enriching the learning process. 

-14- ^ 
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i . TABLE 2 

\, COMPARISON OF COMPUTER USE 

IN SECONDARY EDUCATION 

(User Schools Only) " 
1 970 to 1^5 



1970 , 1975 

Magnitude Magnitude 

TYPE OF use' of Use of Use 

Administrative only' 62.5% 54 .'u 

Instructional only 11.3 8.4 
Both administrative and, 

instructional 26.2 37.5 

Total 100.0% 100.0% 




Growth of Total School Compufeing 

"^Another useful index of the growth of computing at the secondaj; 
level As by comparing the number of schools using the computer for some 
type of adnjiinistrative application with the number of schools having some 
type of instructional application. 

When considering the total use' of computers by application (Table 3) 
^ttv<t(itaT"admini total instructional applications have risen 

substantiaTTy^s4ji^JI^70. In>?75^ 53.3 percent of the responc^ing -schools 
reported some type of admljrtlstrative application as compared to 30.5 percent 
in 1970*. Also in 1975, 26.7 percent of the schools responding to the survey 
reported some type of instruction^il application as compared to 12.9 percent 
of the schools studied in 1970. Thus, while the predominant computer appli- 
cation within a school system is still for administrative purposes, instruc- 
tional computing has substantially increased especially when tha^ applica- 
tion is available in conjunction with some type of computer-based 
administrative capability. 
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TABLE 3 






t . 


TOTAL "COMPUTER 

0 


USE 




'TYPE 


OF USE 


1970 


1975 


Total 


administrative use* 


■ 30.5% 


53.3% 


Total 


instructional use** 


12.9 


26.7 



. * From Table 1 [p. 13 ] 

(a) Schools using the computer only for administra- 
tive purposes, plus 

(b) Schools using the computer for both administra- 
tive and instructional purposes 

(i.e., 1970^.^ 2L5% + )l{ 9.0% = 30.5% 
1975^^' 31.5% + 21.8% = 53.5% 

** From Table 1 [p. 13 ] ^ 

(a) Schools using the computer only for instructional 
purposes, plus 

(b) Schools using the computer for both administra- 
tive and instructional purposes 

(i.e., 1970,^ 3.9% + ^ 9,0% = 12.9% 
^ 1975(^^ 4.9% + 21.8% = 26.7%) 



Projections for Secondary School Computing 



Given the findings concerning the growth of secondary school computing 
for the last five years (1970-1975)»and wittr the assumption that the cur- 
.rapt rate of adoption of computer |^chnology in the schools (4.8 percent/ 
year) will continue, it can be projected that within the next decade every 
secondary school in the. country will have access to a computer system foV* 
some type of administrative or instructional application (Table 4). life 
addition, given the rates of increase for each type of computer application, 
it would be expected by 1984 that 48.9 percent of secondary schools would 
be using a computer only for administrative purposes, 6.7 percent only for 
instructional purposes, and 44.4 percent of secondary schools would have 
both an administrative and an instructional application. Thus, within less 
than a decade it can be expected that all secondary schools in the country 
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will be using a computer within their educational program, and that if 
these projections, hold, u^^ the same rates of increase, it can be expected 
that over half of public ^ondary schools will have some type of computer- 
based instructional application {44*4 percent both administrative and 
instructional + 6.7 percent instructional only = 51.1 percent). 



TABLE i\ 



PROJECT-ION FOR SECONOAkV SCHOOL 
COMPUTER A'PPLICATIONS 



EXTENT OF USE 



1 970 1 975 



Rate of 
Increase 



1 984 
Est. 



Schools using a computer 34.4% 58.2% 
ftNonuser schools * 65.£ 41.8 



4.8%/yr 100.0% 



TYPE* OF USE 



1 970 1 975 



Rate of 
Increase 



1 984 



Administrative only 21.5% 31.5% 

Instructional only 3.9 4.9 
Both administrative and 

instructional use 9.0 21.8 



2.0%/yr 
.2%/yr 



48.9% 
6.7 



2.6%/yr 44.4 
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SPECIFIC RESEARCH FINDINGS 



Introduction 

The specific results of the 1975 survey of Computing Activities in 
Secondary Education is presented below in the following six sections: 

1. Description of computer-based instruction at the secondary 
school le^l. 

o Types of computer applications ^ 

o A summary of instructional programming to include 

specific subject areas, number of students, grade 

levels, etc. 
o Examples of computer-based instruction 

2. Characteristics' of schools using computers, to include geo- 
graphic location, enrollment, number of teachers, and type 
of school program. 

- 3. Current expenditures for computer applications and source 
of funding. 

4. Computers and terminals used by secondary schools. 

' 5. Organizations supporting secondary school applications. 

6. Status of program evaluation to include summary of findings^, 
problems encountered, and overall impact of the computer 
on the educational program. 

Since the trend in secondary computing is- toward the compl imentciry use 
of computers for both administrative and instructional purposes, and since 
a primary goal of the -1975 survey is to explore the diffusion of computer 
technology in secondary education, the §tatistigal findings of the survey 
will be presented for schools reporting some type of computer "use to in- 
clude any instructional or administrative application (i.e., CAI, CMI, 
student accounting, payro>l , etc.). In this way the presentation of results 
of the survey will be more consistent with current trends and more indicative 
of the future direction of computer-based education. at the secondary school 
level. 

In general, however, the focus of the research is on the instructional 
applications of the computer. In order to provide both a qualitative as well 
.as a quantttative assessment of instructional computing at the secondary 
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level, the statistical findings for the school survey are amplified by 
data 'from the longitudinal study, the computer manufacturers survey, and 
the innovative schools study. In this way the reader is provided suf- 
ficient background and perspective to interpret the meaning and signifi- 
cance of the statistical findings of the survey. 

Consistent with the objective of this study, comparison between the 
specific findings of the 1970 and 1975 survey are reported when these 
comparisons reflect changing trends in educational computing since 1970 
or when they relate to the future direction of computing in secondary 
education. In addition, where important differences between' user schools 
and nonuser schools are found these differences are reported to gain a 
better understanding of the current status and future of computing at the 
secondary level. The reader is reminded that the number of responses to 
each item on the questionnaire varied. Some schools responded to all 
items, while other schools omitted responses to some items. Since this 
study serves to functionally describe instructional computing at the 
secondary level, no attempt was made to statistically impute values for 
missing data based upon a school's response to other potentially correlated 
items on the survey. As a result the "N", or number of schools responding 
to each question, will vary from table to table. 

A Description of Computer-Based Instruction at the Secondary Level 

Types of Computer Applications 

As part of the Project CASE survey, principals were requested to 
describe their school's instructional and administrative use of the com- 
puter. As shown by Table 5, respondents indicated that using the computer 
as a ''Problem Solving Tool" and as a subject for "Computer Science" 
courses were the most frequently utilized instructional applications in 
secondary education. In both cases over 25 percent of the scnools respond- 
ing to this item reported that the computer was used to either aid students 
in the arithmetic calculation of problems or as a formal and specialized 
course of instruction focusing upon the operation and programming of com- 
puter systems. Other significant uses listed by respondents included 
using the computer in gaming and simulation exercises, CAI, and providing 
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students career and educational information via computer-based guidance 
and counseling systems. In addition, one of the most frequent written-in 
computer applications was using the computer, to either generate individual 
test items or to assemble individual test items preprogrammed into the 
system for use by individual students. ^ 



TABLE 5 

SPEc'iFIC TYPE OF CURRENT INSTRUCTIONAL 
APPLICATIONS: 1970-1975 



PERCENT OP RESPONSES 
TYPE OF INSTRUCTIONAL . 1970 1975 

APPLICATION (N=666) (N=465) 



CAI 

Problem Solving 

Computer Science 

Computer Managed Instruction 

Gaming and Simulation 

Guidance and Counseling 

Other applications (i.e., test 
preparation, .curricu-lum 
development, scoring, analysis 
and storage of teacher-made 
tests, recording of mastery 
objectives, etc. ) 

Total 



8.4% 
27.4 
29.0 

6.1 
10.6 
15.8 

2.7 



13.8% 

25.3 

25.8 

4.4 
15.5 
13.2 . 

2.0 



100.0% 



100.0% 



In contrast to the 1970 survey, secondary schools have tended to 
broaden their instructional use of the computer. Though computer science 
and problem solving are still the most frequently used application (e.g., 
in 1970 computer science was reported by 29.0 percent of secondary schools 
and problem solving was found in 27.4 percent of the schools) the level of 
use of CAI and gaming and s-imalation have increased substantially. In 

t 
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1970 only 8.4 percent of the schools reported a CAI application while in 
1975, 13.8 percent of the schools have some typ^ of computer-assisted 
instruction course offering. Likewise, in 1970, 10.6 percent of the 
responding schools reported the use of gaming and simulation in the class- 
room while in 1975, 15.5 percent of the schools participating in the study 
employed this computer application. Comparison of 'the data for the remain- 
ing applications shows a slight decline in the use of the computer for 
guidance and counseling, and computer-managed instruction. In general, 
the use of the computer for Problem Solving and in Computer Science still 
remains the most frequently reported computer application. 

In addition to listing their instructional applications, respondents- 
were requested to indicate the type of administrative applications used 
by the school (Table 6). 



TABLE 6 

TYPE OF CURRENT ADMINlTlRATI VE APPLICATIONS 

(N=864) 

> 

Percent of 

lYPE OF ADMINISTRATIVE APPLICATION Respondents 



" 7 

Student Accounting 


38.9% 


Resou*"ce Management 


6.7 


Research 


.5 


Student Accounting and Resource Management 


35.5 


Student Accounting, Resource Management, 


9.5 


and Research 




Student Accounting and Research 


1.7 


Additional Multiple Applications 


6.4 


(i.e., Research and Resource Manage- 




ment;- Research, Resource glanagement, , 




and Library Processing, etc.) ; 




Other Applications (i.e., Library Process- ; 


' .8 


ing. School Census Inventory, Vendor 




Lists, etc.) 




' Total 

. s-^ % 


100.0% 
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Considering individual applications and multiple administrative- 
applications, the most frequent single use of the computer (38.9 percent) 
was for Student Accounting (student schedules, student records, attend- 
ance, grades, report cards, etc.) while the most frequent multiple use 
(35.5 percent) was reported for Student Accounting and Resource Manage- 
ment (e.g.. mal-ntaining personnel and financial records, projection of 
•enrollment, transportation schedules, etc.). Since the 1970 survey did 
not report administrative applications, no comparisons can be reported. 

Specific Instructional Subjects Supported by Computers , 

To further define secondary education's use of the computer for in- 
struction, principals from schools that had instructional applications 
were requested to describe their specific computer-based instructional 
programs.' For each subject area in which the computer was used, the 
respondent was to indicate the grade level of the course, the number of 
classes in that' subject area, the number of teachers and students 
participating in the course, the length of the class (in weeks), the 
average number of hours of connect time per month (if applicable), the 
average number of batch jobs per month (if applicable), and the program- 
ming language employed for the course. 

hor the analysis, all computer-based courses reported by principals 
were classified intQ one ofvnine subject areas. The subject areas in- 
cluded Mathematics (Algebra I, II, Geometry, Calculus, Trigoaemetry, 
etc.); Computer -Science (Computer Programming, Machine Oper§.t'ion, etc.); 
Science (Biology, Physics, Chemistry, Ecology, etc.); Social Studies 
(History, Economics, etc.); Business Education; Language (Spanish, Language 
-Arts, Reading); Other Courses (Electronics, Music, Home Economics); inde- 
pendent Study and Vocational /Educational Guidance. ^ ^ 

As shown by Table 7 the course most frequently utilizing a computer 
wassMathematics. That is, out of the 1459 indiviHual computer-based 
courses listed by respondents, 43.2 percent were in Mathematics. Other 
subject areas frequently mentioned were Computer Science courses (21.7 
percent) and Science Instruction (1-6.2 percent). Other subject areas 
were reported less frequently. 
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TABLE 7 

COURSES UTILIZING COMPUTERS 
1970 to 1975 



PERCENT OF RESPONSE 
1970 1975 
SUBJECT ARtA (N=1596) {N=1459) 



Math 


46.7% 


43.2% 


Computer Science Courses * 


14,0 


21.7 


Science 


21J 


16.2 


Vocational /Educational Guidance 


★ 


5.4 


Social Science 


3.2 


4.3 


Busjhess Education 
Language 


9.4 


3.0 


2.2 


1-9 


MisGellaneous Courses 


3.4 


2.4 


Independent Work 


__ * 


1.9 


Total 


100.0% 


100.0% 



*N:ot reported, in 1970 




In comparison with the 1970 survey (Table 7), it can b£ seen that the 
predominant instructional use of computers in 1975^is\still for Mathe- , 
matics instruction. In reanalyzing the original 1970 survey data to deter- 
mir>e the frequency of responses for <individual subject areas\ it was . 
foun||^'that in 1970, 46,7 percent of the computer-based courses listed by 
respondents were in the area of Mathematics, 14.0 percent ir> Computer 
Science^ and 21 J percent in Science Instruction, As shown by the results 
of the 197.5 survey, the instructional use of computers has not varied 



In 1970 the data was presented (Table 17 - Darby, et aK, 1970) in terms 
of the total number of insti^uctional applications reported by a respon- 
dent. That is, if a school reported that it had available computer- 
assisted instruction in Mgth^ Science, and English, this was tabulated 
as one (CAI) application and the percentage of appearance of a course of 
instruction was calculate'd in terms of the total number of applications. 
To compare the 1970 data with the 1975 survey results, the original fre- 
quencies reported for each subject area were employed (i,e,. Math was 
reported 745 times in 1970) and percentages determined by dividing the 
frequency of each subject area by the' total number of subjects reported 
(i.e,, 1596), 
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substantially in five years. Though there has been an .increase in instruc- 
tional computing, the introduction of the computer into a school has not 
substantially affected instruction outside of Math, Scienjpe, "and Computer 
Science. - \ 

Computer Applications Within Subject Areas y ^ 



' Another indication of the nature .of instructional comgtitlng at the 
secondary level is the frequency of specific computer appli^atibh across 
subject areas. According to the 1975 survey (Table 8) Computer* Assisted 
Instruction was most frequently used in the field of Mathema^tc^s,, (59.0 
percent) and Science (17.6 percent) and to a somewhat less cle^l^'^e for 
Lanugage instruction (8.1 percent). In general, CAI is not #equently 
used in the other instructional area§. Likewise, the computfen ASi aHool 
for problem solving is irsed most frequently in the subjects of'Hatthe- 
matics (62.3 percent) and Science (^.3 percent) and to a sub&t|£\^f;ially 
lesser extent in Computer Science (2.7 percent). Business Edueatlt^n (2.9 
percent), and Social Science Courses (1.3 percent). As ejcpecte^,,. ;a 
substantial number of Computer Scietice applications are directed tjjward 
instruction in computer-related Mathematics (29.6 percent). 



4 

; 

TABLE 8 







TYPE 


OF COHPUTER APPLICATION BY 
* \ 1975 


SUBJECT 


AREA 












No. of 
Ktspon»es 


Hath. 


COBp. 

Sci. Voc/Ed 
Courses Science 6u1d. 


Social 
Sc lence 


Bus. 
Ed. 


Lang. 


Other 


Inde^ 
Wor^ 


Total 


ai 


222 


59.0t 


3.6« M.6% 


3.6S 


3.21 


^.11 


4.51 




too.ox 


Solving 


JI45 


62.3 


2.7 27.3 


1.3 


2.9 


.4 


2.0 


1.1 


lOOiO 


Coiputer 
Science 


432 


29.6 


61.6 1.6 .7S 


.2 


4.4 




.7 


1.2 


100.0 


SliuUtlOYi 


235 


30.6 


11.9 26.4 


17.4 


, 1.7 


1.3 


4.3 


6.4 


too.b 


CMI 


43 


48.8 


16.3 • 


16.3 


2.3 


14.0 , 


2.3 




loo.o 


Guidance 

'Counseling 






96.2 








* 2.5 


1.3 


1W.D' 
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Tl^e only variation in the dominance of Math ahd^^ Science is when the 
computer is used for Gaming and Simulation and Computer Managed Instruction. 
For these applications the use of the computer is frec^tfently reported for 
Social Science courses as well as Math and Science. Fort example, 17.4 per- 
cent of the courses using Gaming and Simulation techniques are within the 
area of Social Science, and 16.3 percent of the CMI applications are for this 
same subject area. CMI is also used for Language Instruction (14.0 percent). 

As evidenced by these findings, computer-based instruction prim^irily 
supports Math and Science instruction. However, within Gaining and Simula- 
tion and CMI applications, the use of the computer is also important to 
Social Studies and Language instruction. 

Comparison with the results of the 1970 survey (Table 9) shows that 
the use of computers within an instructional program has not significantly 
changed since the previous study. That is. Math and Science are still 
tl^e dominant computer-based subject areas, particularly for CAI and 
•Problem-Solving applications. Like'wise, Gaming and Simulation and CMI 
seem to be the applications that more often include other courses such 
as Social Studies, Business Education, or Language. -Some slight differ- 
ences, however, are noteworthy. First, there has been an increase, in 
Math, Social Scienc.e, and Language applications in CAI and Math Problem 
Solving. Second, Computer Science Programs are including more courses 
in advanced computer programming, systems design, and fewer courses in 
mathematics as part of the computer science curriculum. Third, fewer- 
Computer Science courses are presented via a computer-managed application 
while substantially more Social Science courses are being presented via 
CMI than was ^he case in 1970. Finally, there has been a substantial 
increase in the number of Gaming and Simulation applications in the 
Sciences and Social Sciences. 
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TABLE 9 



9 


TYPE 


OF COHPUTCA APPLICATION 
1970* 


8Y SUSJeCT 


AREA 














Comp. 




SOC 1 a 1 












No. of 




Scl. 




Bus . 






Total 




Responses 


Hath. 


Courses 


Sc lence 


Sc lence 


ed. 


Lang. 


Other 
1— 


CAI 


172 


S4.1X 


8.71 


20.91 


1.8T 


6.41 


6.4: 


1.7X 


100.01 


Problem 














.7 




100.0 


Solving 


693 


S2.1 


5.2 


28.7 


1.2 


9.4 


2.7 


Computer 
Science 


< 465 


42.4 


28.4 


13.5 


1.1 


^.4 


.6 


2.6 


100.0 


Gaming/ 
SinjUtlon 


214 


34.6 


14.5 


16.4 


13.1 


8.9 


5.1 


7.4 


100.0 


CMI 


> 14 


42.8 


><.4 


14.3 


7.1 




14.4 




100.0 



**S^ \ \ 1 

*Th1s table was calculated fran the fr^i^^^nc^f responses for each application and subject 
area reported in Darby, et al., 1970 - TiFTt 17. For comparison purposes, English and 
Foreign Language were combined Into the Language category; Social Studies and History 
combined Into the Social Sclenpe-category; and Industrial Arts, Agriculture, Health Safety, 
and "Other" c<»b1ned Into the Other category. Koncomparable categories (I.e., mediated 
instniction) or nonreported categories (guidance and counseling. Independent work) were 
excluded. 
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Grade Levpls of Conputer- Based Instruction 

For most subject areas computer-based instruction was available to 
students enrolled in grades nine through twelve rather than for students 
in junior high school (grades seven through nine) or elementary school 
(grade six and below). This was especially true- for the subject areas of 
Mathematics, Science/social Science, and Computer Sifierft^. Though many 
schools provided computer-based instruction only for 'students in the eleventh 
and twelfth grades, of significance is the fact that the majority of sc)1ools 
reported that^ their computer-based courses were being offered for students 
at all secondary grade levels to include the ninth, tenth, eleventh, and 
twelfth grades. 

To illustrate this finding it was found that 68.3 percent of those 
schools with CAI math applications provided these courses for students in 
grades nine through twelve, while 82.7 percent of the Problem Solving Math 
applications, 67.2 percent of Gaming and Simulation Math applications, and 
41.2 percent of the CMI Math applications- were 'provided to students in 
grad*es nine through^elve. In general, courses in Science, Social Science, 
^nd Computer Science showed comparable distributions. 
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The predominance of computer-based courses at the ninth through twelfth 
grades was not evident for computer-managed courses. Of significance was 
that in Math, Science, Language, and Social Science a computer-based course 
was- frequently found at the junior high level as well as the secondary level. 
For example, .41 .2 percent of the CMl Mathematics applications, 50 percent 
of the CMI Science courses, 40 percent of the CMI Language courses, and 
40 percent of the CMI Social Science courses were for students enrolled 
in the seventh through ninth grades. In addition, a substantial number 
of these subjects were available to students in both the elementary and 

secondary grades- That is, IKO percent of the CMI Math courses, 16.7 

\ 

percent of the CMI Science Courses, 20 percent of the CMI Language courses, 
and 20 percent of the CMI Social Science courses were available to students 
at the elementary through the secondary level of a. school program. 

In general, the survey results indicate that computer applications 
in most subject areas are focused upon the secondary levels of instruction, 
but that a significant number of courses are being Offered to junior high 
school and elementary school children in conjunction with those schools* 
secondary educational programs. 

♦ 

/ In comparison to the 1970 survey, computer applications have remained 
the domain of secondary education since most computer applications reported 
by that study were introduced to students in grades nine, ten, eleven, or 
twelve. However, unlike the 1970 survey, the findings of the current 
survey indicate a growing number of elementary students participating 
in computer-based instruction. From the 1975 findings this appears 
particularly true for computer-managed instructional applications. 

. Number of Computer Classes by Subject Area 

According to .the Project CASE survey schools with instructional appli- 
cations usually made that application available to the majorityv^ students 
in a specific course of instruction. That is, if lihere were three sections of 
twelfth grade Algebra' fl, tjien in many schools the computer was available 
to the students in at least two of the three class<s. T|iis finding seems 



to hold regardless of the specific subject area (i 
Language, etc.) or computer application (CAI, Prob 
Sinllilation, etc. ). 
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For example, for those schools reporting a Math application, a 
majcfrity of Students (i.e., 60 percent or more) were involved in dver 
93 percent of the CAI Math courses reported by respondents, 65.3 percent 
of the Problem Solving Math courses, '.78. 6 percent of the Computer Science 
Math courses, 66.7 percent of the Gaming and Simulation Matli courses, and 
40 percent of the CMI Math courses. 

For Science courses, comparable- levels of student involvement were 
reported. A majority of students (over 60 percent) were provided 
computer-based science instruction in 65.7 percent of the CAI Science 
courses reported,, 60.9 percent of the Problem Solving Science courses, 
59.9 percent of the Gaming and Simulation Science applications, and 100 
percent of the CMI Science classes. Language classes. Social Science classes, 
Computer Science courses, and Business Education classes report equally 
high or substantially higher ratios of computer-based classes to total 
number of classes within a subject area. 

In terms of the specific number of classes within a subject area 
supported by the computer, the survey indicates that for most subject areas 
and for most applications the number of computer-based classes range from 
one to three classes. The only exception was for computer-based Mathematics 
(CAI, CMI, Problem Solving, etc.) which ranges from one to nine or more 
computer-based classes existing within a school's educational program. 

Thus, though the total number of classes employing the computer is 
relatively small, a high proportion of students enrolled, in an academic 
program supported by a computer do have the opportunity to access the 
computer as part of that learning experience. 

Number of Students Enrolled in Computer-Based 
Subject Areas 

Consistent with the limited number of classes using a computer, the 
number of students using a computer within a course of instruction is 
generally small (Table- lO). For most subject areas the median number of 
students enrolled in a computer-based application ranged from 10 to 50 
students within each course of instruction. This was true for computer- 
based courses in Mathematics, Science, Computer Science, Social- Science, 
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Business Education, Independent Work, and courses such as Electronics, 
Music, etc. The subject area of Language and the Guidance and Counseling 
application proved to be the exceptions to this finding. Though the 
number of Language applications reported was small (N=20), over 55 percent 
of these courses were offered to more than 100 students in th^ school* 
Inspectio^n of data concerning the number of students within a specific 
application (i.e.,.CAI, CMI, etc.) finds that language cours-es presented 
via CAI, CMI, and Gaming and Simulation are most frequently used to reach 
the largest numbers of students. As with language courses. Guidance and 
Counseling applications involved 100 students or more with the median 
number of students accessing a school's computer-based Guidance application 
being 200 students. In addition it was reported by six schools that their 
computer-based Guidance application is accessed^by more than 1,000 studenfs. 

TABLE 10 

NUMBER OF STUDENTS BY SUBJECT AREA 
(Cumulative Frequency) 



CUMULATIVE NUMBER OF STUDENTS PER COURSE 
No. of 20 & 40 & 60 & 80 & 100 & 300 & Over 
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Thus, the number of students accessing a computer for instruction 
varies in terms of the subject area and to some extent the type of in- 
Struct! on with computer-baspd courses in Mathematics, Computer Science, 
Business Education, and spepial courses such as Electronics, Music, etc. 
In addition, it is clear that where a computer-based Guidance and Counseling 
program is available, a large number of students will make use of this re- ^ 
source for gaining information concerning careers, educational opportunities, 
and vocations. 1 




The Number of Teachers Involv^ in Computer-Based 

Instruction Applications 

I 

Regardless of the subject area or type of computer application, the 
number of teachers directl^j involved in the monitoring, development, or 
utilization of a computer-based course of instruction was usually limited 
to one or two instructors. In some courses, however, the number of teachers 
participating in a computer-based course ranged up to five instructors, 
with Math courses tending l.o involve the largest number of teachers per 
course (the range for Math teacher involvement was 20 teachers). However,'^ 
in general (that is, for over 83.8 percent of the instructional applica- 
tions), only one or two teachers were involved. ' 



Course Length 

The length of a course using the computer ranged fro^ one week to 
over a year's instruction ;36 weeks). In general 38 percent of the courses 
ranged in, length from 10 ti 18 weeks while 44 percent of all courses of 



instruction ranged in leng 



;h from 19 to 36 weeks. For the most par*t, the 
applications were group -structured programs as opposed to an individualized 
application and was introduced into the school's curriculum as either a 
one-semester or two-semestur course of study. 

Type and Level of Computer Usage 

Two data processing mpdes of computer operation were used by secondary 
schools. for their instructional applications: batch processing and student 
interactive dialogue with the computer syf^. Under, a batch processing 
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mode of operation (frequently employed in computer science courses) students 
prepare their input on cards and submit their card decks to the computer 
center for processing. Upon completion of the job, the card deck(s) are 
1^ returned accompanied by an appropriate job listing describing the operation 
of the*jot) and including any output generated by the program submitted. 
Often ,the turnaround time from job submission to job return is overnight 
though for many schools distant from their computer facilities the turn- 
• around time has been rtiuch longer, much to the consternation of the student 
,(^^nd his or her instructor, ^'he delay in turnaround time and the difficul- 
ties raised by batch processing for learning was frequently identified by 
; respondents as a problem for their school's' instructional program. A 
^ discussion of this problem as well as others is included in the Evaluation 
sei^ion of this report. Under this mode of computer operation, the fre- 
quency of a school's use was the average number of jobs submitted per course 
per month. 

A second mode of computer accessibility is via a terminal, either 
directly wired to a computer or connected by telephone communication cable. 
In this fiode the student logs on to the computer and directly interacts 
with the system by answering questions presented by a program, inputting 
data, changing parameters", doing calculations, etc. For interactive dia- 
logues, the -frequency of use is measiited in t^rms of the average amount 
of time that students were "connected" or* logged' on to the system. 
Respondents were asked to submit the average ^ou|Jit of connect time per 
■ mon^h used within a subject area utilizing the^omputer in this mode. ^ 

Analysis of surve3( responses to both of these items found that the 
primary use of batch processing was for courses in. Mathematics and Computer 
Science, although limited use was also repdrted for instruction in Science, 
Language, Social Science, Business Education, and Vocational Guidance. 
That is out of the 305 individual courses reported using a batch process- 
ing mode, 45 percent were reported for Math courses, 33 percent for Com- 
puter Science courses, and 11 percent Tor Science courses. The median 
/ number of batch jobs per, month report^ed for eath of these subject areas 
was: 

• 1..^ Mathematics ^ Median = 15 batch jobs per month with a 
" range of und^r ten jobs per month to a high of over 450 
jobs on the average submitted during a month; 
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2. Computer Science: Median = 30 batch jobs per month with 
a range of under ten jobs per-jnonth to a high of over 450 
jobs a month; 

3. Science: Median = 20 batch jobs per month with a range of 
under ten jobs per month to a high of 200 jobs per month. 

\ In assessing the type of computer applications using batch processing, 
it was found that 50 percent of the batch processing in Mathematics and 
Science was for Problem Solving while 92 percent of the Computer Science 
batch processing was for regular Computer Science courses such as computer 
programming, machine operation, system design, etc. ^ 

The second mode of computer operation employed by schools was through 
^ student interaction with the computer from a terminal with the level of 

use measured by the ayerage number of connect hours per month accumulated 
for the course. The courses utilizing this modality were most frequeritly 
in the areas of Mathematics, Computer Science, and Science instruction. 
In total 728 subject areas were reported using the interactive-dialogue 
mode. Of these 44 percent of the courses were in Mathematics, 26 percent 
in Computer Science, and 16 percent in Science, For these courses the 
median number of connect hours usect for each cours'e was:^ 

^ 1. Mathematics: Median = 15 connect hours per month with 
student connect time ranging from under ten hours to 
over 200 student' connect hours per course; 

2, - Computer Science:' Median = 35 connect hours per course 

with the average connect time ranging from under ten hours 
per month to over 200 hours per month; 

3. Sciences Median = 15 connect hours per month per course 
with values also ranging from under ten connect hours to 
over 200 connect hours per month. 

For Language, Social Science, Independent Work, and other courses 
such as Music, Electronics, Hpme Economics, etc., the median number of 
connect hours per month was ten, while the median for Business Education 
Courses was 15 connect hours per month. ^ 

Since the ^ 970 survey reported only computer running time and did 
not ask respondents to report the number of batch jobs or connect hours 
per course, a comparison between the 1970 study and the current study is 
not possible. «, 
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Programming Languages 

For each subject area, respondents were asked to indicate which pro- 
gramming language was used for each computer-based course listed. Fre- 
quently more than one language was checked for an application, and in fact, 
33 individual languages and their combinations were reported by users. 
These resppnses would include prqgramning language combinations such^as 
BASJC; COBOL; FORTRAN; FORTRAN and BASIC; COBOL and PL/1, etc. 

Considering the frequency a language was indicated either individually 
or in combination with othftr languages, it was found that BASIC was the 
language most often employed in secondary education's instructional appli- 
cations (Table 11). As shown, BASIC was the programming language associ- 
ated with 62.4 percent of the instructional subject areas using a computer. 
, Second in frequency was the FORTRAN language (18.6 pefcent), and third 
was the use of the COBOL language (4.6 percent). ^ 

To compare the current findings with the 1970 survey, the percent of 
language usage by subject area was recalculated using the original 1970 , 
data. From the original frequencies, the number of times a program langdige 
was associated with a subject area was determined rather than the number of 
• times a program language was associated with a specific application, such 
as CAI, CMI, etc. Given the^e^jecdlculations^ of the originalH970 survey 
data, comparisons with the 19^5 survey are presented. As shown, the use 
of BASIC for instructional us^fe' has increased substantially from support- 
ing 25.8 percent of the subject area applications in 1970 to supporting 
62.4 percent of the subject area applications in 1975. Comparably the use 
of FORTRAN for instructional applications has declined from 33.6 percent 
in 1970 to 18. 6. percent in 1975. 

^ A review ofjt he 1975 survfey findings shows that BASIC was frequently 
used for 'Mathematics, Science, and Computer Science courses, while 
FORTRAN Was'employed in the areas of Computer Science and Mathematics. 
For example, of the BASIC applications 30.4 percent of these applications 
were in Mathematics, 11.3 percent in Science courses, and 11.2 percent 
in Computer Science courses. Of the FORTRAN applications 7.5 percent 
supported Mathematics courses while 6.5 percent were for Computer Science 
courses. 
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TABLE 11 



PROGRAMMING LANGUAGES USED FOR INSTRUCTIONAL 
APPLICATIONS: A COMPARISON 1970 - 1975 
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In general the BASIC language has clearly become the prominent com- 
puter language for instructional computing, superceding the use of FORTRAN 
as the one language most frequently taught to students and as the one 
language most often supporting a school's instructional application. 

Instructional Computing as Shown by the 
Longitudinal^ and Innovative 'School Study 

-The purpose of the longitudinal study of schools participating in 
the first AIR school survey was to amplify the, results of the current 
study by exploring with participating schools the problems and progress 
experienced in their instructional computing over the last five years. 
Fourteen ?bhools were randomly selected from the list of schools (N=48) 
visited during AIR's 1970 school survey. Phone calls were placed to the 
principals of each school selected. Six, principals responded to our in- 
quiry and were asked to describe their school's current level of 
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, instructional computing and to contrast their current program with the 
school's 1eve3 of computing in 1970. Though several of the principals were 
recently appointed to their positions, all respondents were sufficiently 
knowledgeable about the school's program for the last five years. In 
addition, participants were asked to discuss problems in their programs 
encountered since the last study and to relate their impressions concern- 
.ing the impact and future of computer-based education in their own school. 

In general the interviews supp.ort the statistical findings ^f the 
Project CASE survey. For example, one trend indicated in the 1975 survey 
was the movement of ^Qhools toward multiple computer application to in- 
clude both administrative and instructional uses. This finding was con- 
sistent foremost schools contacted and particularly true for one^ principal 
who reported that in his school students enrolled in the two-year computer 
science curriculum under the direction "of the compiler science teacher have 
primary responsibility for the development and operation of the school's 
administrative software. In fact, the strategy has prpven so successful 
over the last three years that the school's computer-based administrative 

* capability has b&en substantial ly expanded and will include next fall a 
payroll managemeri|t program forrthe entire school system. For these students 
the training learned in, their computer science classes has had immediate 

^ and practical application to their school's administrative system to the 
benefit of both student and school. Apparently administrative computihg 
and instructional computing at the secondary level can complement 
,each other quite welU Another findij^ consistent with the 1975 survey 
was that schools with administrative^'appl ications tended to improve and 
expand these applications over the last five years. Where five years 
ago a school may have had only one application (i.e., class scheduling), 
today school computing has frequently been expaqfied^to include grade re- 
porting, payroll, budgeting information, and personnel information. For 
the school administrator the computer has proven to be an invaluable tool 
that provides relevant, information concerning school operation in^ timely 
fashion. 

During the last five years the overall level of instructional comput- 
ing, at the secondary level has remained relatively stable with some schools 
doing less today, some operating at relatively the same level as five years 
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ago,and some schools doing a little more in iri(|^tructional computing than 
was done in 1970. For example, one school has terminated its instructional 
activity (one terminal time-shared with General Electric |)orporation) and 
is exploring the possibility of accessing the computer system at the 
University of North Carolina for its students. Another school also ter- 
minated its time-share access to the Darmouth system and has instead in- 
stalled desk top programmable calculators in every math classroom, thus 
permitting their students-'quick access to a computational device ±hat, ^ 
effectively weds math theory and the application of mathematical principles. 
In addition, the school does offer to its business education students 
hands-on experience with the school system computer that is used for 
generating student schedules and for monitoring the '^instructions by 
objectives program" operating in the school. The school offers students 
with sufficient algebra prerequisites to access the computer system for 
programning and math problem solving. Future growth of instructional 
computing at the school is assured with the opening of an are§. Wcational 
Technical- High School which will offer a two-year data processing course 
of instruction. 

Other schools have also improved their instructional computing pro- 
grams. For example, one school has introduced computer programning ex- 
perience for students enrolled in the "Civil Technology, Architectural 
Drafting, Metal Technology, and Chemistry programs as well as for problem 
soTving tn ^-th_-Th-v&^»ncr6ased effort is also reflected in the increased 
language capability of the system to include BASIC, COBOL, and PL/1 in 
addition to FORTRAN, and in the purchase of additional computing ^hardware. 
As indicated by this principal, instructiol\al computing at his school has 
increased tenfold since its inception in 1961. 

For other schools, instructional computing has been expanded with the 
addition of gaming anjl simulation activities in Biology, Science, and 
Economics and the introduction in one school of an international Social 
Studies game to be pUyed by high school students and students at the 
University of North Carolina. In addition, one of the schools had developed 
and is implementing a comp.uter-based guidance and* counseling application 
for disseminating information orl careers and career decision making. 
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Consistent with the 1975 survey, discussion with participating prin- 
cipals reveal that secondary school computing has survived and in some 
instances thrived because of the financial support received at the local 
level* As in 1970, schooU in 1975 have turned to their own school 
boards for the budgeting support needed to continue their instructional 
computing activities. Though federal monies have. been instrumental in 
assisting schools to initiate a computer application, the currenf method 
of distribution (on a project basis) appears to have caused many more 
problems for a school than warranted. That is, once federal monies are 
accepted the school system has to assume certain committments to the 
program that may onmay not be fulfilled by local funding at the completion 
of the federal lyH'unded project. As a resu\t, the governor of one state 
has decided to rea^ct all federal monies for instructional computing re- 
ceived on a project basis. 

Thus, the most prominent problem facing school administrators seems 
to be the lack of adequate funds to both maintain and improve their in- 
structional computing activities. Givea the high costs of CAI and CMI 
and the budgeting constraints of local funding (the Projedt CASE survey 
shows that schools are spending proportionately the same amount on instruc- 
tional computing today as was spent in 1970— $.002 of every school dolUr), 
school administrators are hardpr^sed to fund expanfled computer efforts. 
Thus, despite the relative increase of instructional compgting at the 
national level, the growth of instructional computing within ^school or 
school system has been generally limited and is highly dependent upon^ 
the .'•'inancial resources of -individual school systems or state departments 
of educati6n. 

E)C&mpl^s of Innovative Instructional Computing 
at the Secondary SchooV4.evel 

Though the results of the 1975 school survey show that at the national 
level the uSe of computers in secondary instruction is primarily limited 
to Problem Salving and Gaming/Simulation applications in Mathematics and 
Science, and ba|ic skill instruction in Computer Science, there are many 
individual secondary schools and school systems that are using the computer 
in an innovative and comprehensive fashion to both aid and manage their 
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instructional programs. It is the intent of the amplification study to 
begin <to identify some of these programs in order to more fully capture 
both the quantity and the quality of effort characteristic of secondary 
school computing. From the hundreds of school program descriptions that 
were submitted for review several* of the more unusual and perhaps signifi- 
cant examples of school computing activities have been selected and are 
included below. 

The schools presented in this reportv have not been singled out be- 
cause they are the only schools/Fh the Country developing creative or com- 
prehensive instructional applications. Rather they are fepresentative^f 
the many hundreds of schools which are making important contributions to 
the progress of secondary school computing. In general the school descrip- 
tions are presented as received from the resportding school. In those cases* 
where a considerable amount of descrii5tive material (booklets, professional 
papers, etc.) was provided, an abstract tJf the school's (school system's) 
.instructional computing program was developed. 



Deerfie44 Hjqh School - Deerfield. Illinois 



We 'lease a Hewlett-Packfi^l-Wodel aO, 9830A, with a card reader and 
point plotter. Input can be accomplished by keyboard, cards, or 
magnetic tape, and output modes include a display panel, printer, 
anrf" plotter. Our unit is housed in a computer lab featuring 2-way 
intercom and closed-circuit TV to most of our math classrooms. Since 
the faciljty is compact; it can also be, rolled about to the various 
classrooms when needed. 

. « 

Our program, is three-fold: (1) to teach detailed computer operation 
and programming to a select group of students; (2),-to expose most of 
our student body to the basics of computer operation apd programming; 
and (3) to use the computer as a teaching aid to help illustrate 
concepts in any and all of our departmental courses. We have also 
made our facility available to teachers in our other departments 
for grading multiple-choice tests and doing tests and other statistics. 
But these are incidental uses when compared to the above three 
objectives, which I will explain more fully here. ^ 

1. To accomplish our first objective, we offer a one-semester course 
in Fundamentals of Digital Computation, M-22, to seniors who have 
completed at lea^st three years of mathematics. The course of study 
includes 'Boolean algebra, the electronic hardware of the computer. 
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and intensive programming in BASIC, FORTRAN, and machine languages. 
We ha.ve been, over the years, quitje pleased with the results of this 
course. Many who have- completed ft have gone on to major in Computer 
Sciences at universities and havefselected vocations in this. field. 

2. * Our effort to expose computer use to the ma^jrity of our students 
is accomplished by the inclusion of .a two-week computer unit in all 
of our freshman algebra courses. Students study and program in the 

"basic language. The two-week unit includes films on computers, 
demonstration of programs that correlate with some of the topics 
they have been studying in algebra', and the chance for every student 
to get a few "hands-on" minutes to run their own programs or some 
programs that their teachers have suggested. I have enclosed a copy 
of the sludy guidesiand test that I use for this uni.t with my algebra 
classes. Over all/ it is one of the most well -received things I 
do all year in these classes. • 

3. To illustrate our use of the computer as a teaching aid, I have 
enclosed a copy of a lesson I use to introduce my classes in Intro- 
ductory Analysis (a pre-Calculus course) to the concepts in "Limit 
of a Sequence". In fact, I don't know how I would accomplish any 
intuitive basis for this work without the availability of the com- 
puter. Whether or not my students have had much exposure to computer 
operations, the BASIC language is so easy, that most of them can 
readily see what we are accompl ishing.^ Using the computer in this 
manner can take some of the tedium out of concepts requiring a great 
deal of computation^ like Newton's method, Pascal's Theorem, the 
Euclidean Algo>H^ and many other topics that I cover in advanced 

" classes. My lowe'rreitel classes can also enjoy checking their home-- 
work answers against those of the computer in prime factoring a whole 
number, finding the values of a polynomial, or finding ordered pairs 
on a line. The choices are endless here. 

V. ■ Michael L. Doren 

Mathematics Department 



Alexis I. duPont High School - Greenville. Delaware 

As a member of Project DELTA, the Alexis I. duPont High School makes 
use of computer applications in a variety of ways. Through the guid- 
ance department. students have access to a massive data bank that can 
' aid them in the selection of prospective colleges. The business 
education department utilizes CRT units in a series of drill and 
practice routines for typing students. The primary purpose of this 
is to develop speed and accuracy in typing for the freshmen and 
sophomores taking the course. Students may also elect a computer- 
based algebra course taught with computer programming. In addition, • 
the math department also offers an Introduction to Programming course. 
Both are open to students of all grade levels although the algebra 
course is most frequently taken by freshmen and sophomores. 
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However, the major usage of computer time in our high school is in 
our ninth grade Introduction to Chemistry and Physics course. One 
of the difficulties that has always been associated with self-pacing 
has been the problems created in dealing with large numbers of students 
individually and at a multitude of levels. The implementation of a 
computer managed system has eliminated most of these^ hindrances and 
freed teachers to work with students on their own. 

While the teacher still plays an essential role in the instructional 
process, he is freed from the clerical and record keepingN^asks 
associated with monitoring student progress. When ready for a quiz 
on a set of objectives^he student goes to one of the.two CRT units • 
located in the room. After feeding in some preliminary infmnat ion, 
the computer prints for the student the options he has availa1>le at 
that time. Once th§ student rnak€S-4»is selection, the machine be^^s 
randomly generating "U^jtitz from data banks of question.§..assflciated^ 
with each objective in that unit. Immediately upon responding, the 
student is told .whether^ he^Qt^^tlie quest i^ right or wrong. 



In addition to assessing student progress, the utilization of tech- 
nology has also made it possible for'students to receive the type of 
help in the learning process not usually available. After every quiz, 
the computer generates for ihat student an individual assignment 
designed to help him attain those objectives which he did not under- 
stand. These mini-assignments might suggest additional readings, con- 
ferences with the instructor, another laboratory experiment or any 
number 6f short activities. 

One of the greatest assets of this type of approach has been the 
informa^tion provided to the teaching team. Prior ttrthe beginning of 
a class the instructor can run a short program an4^ceive a printout 
showing the rate of progress of each student. This>€Hi.,beused to 
determine priorities for the next instructional segment, ffftei;^!! 
students have completed a module an analysis of the data can provide 
the teaching team with the type of information to make a thorough 
program evaluation. 

In general , theC^r^PRi;oach has permitted us as teachers to more 
effectively work with stuSgn^^-while allowing us to better use our 
time resources. 

Gary E. Dunkleberger 
Teacher 



Woodrow Wilson High School - San Francisco, California 

Woodrow Wilson^High School in San Francisco, California has developed 
a comprehensive vocational education program using computerrassisted 
instruction. Because of a high absentee and drop-out rate, the pro- 
gram was initiated to improve student attitudes* about school and pro- 
vide career-orientation education. 
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The first step in the vocational program is 
outs. By using a computer program which keefj 
records, counselors can quickly pinpoint stuc 
missing classes frequently. These students Sit 
on local industry exams which will help them 
ability potential should they actually decide, 
and seek jobs. For instance, if a job requir^ ^ 
student receives only 50, he can easily see* thfat he has little c|iance 
of obtaining the position. Each student then goes through a career 
selectibrr process followed by a series of specialized business courses, 
i.e., busin^s^math, sales and merchanch'sing, data processing, etc., 
which is based^ij his particular career selection. CAI Vocational 
MathsandTVocatjonal English are aUo a part of most students* course- 
work. NHie school also offers other specialized courses in programming, 
"^spellingSpd general problem solvi^ig. The program has been quite 
successfuf iTi<iijcreasing sttjd^t irfotivatiOn and S<^tf4^tly raising 
math and Engl isn^i 11 levels. ^ nn 

In addition to servirtg'the 500 of Wilson/s 1500 students^who particv 
-pate in the program, the Hewlett-Packard 2000B computer with its 16' 
terminals also supports adult school classes and after school classes 
f OA elementary and^ high school students. 



Eugene 0. Muscat, 
Project Director 
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Grand Forks PubUc School's - Grand Forks, 
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Project LCyft (Learner Orientation to Technolo^y-K^^as initiated at 
the Grand Forks. (North Dakota) Public Schools ^fiyer^t^^c^ ago when 
the school board decided to provide students anBSi^Tr^ith direct 
experience in computer technology as well as to move 
individualized curriculum. Using a DEC 12 with 10 tel _ 
in three junior high schools and^two senior high schools, individuali 
zation is being achieved through the use of learning packages- or con- 
tracts, CAI program libraries, and a criterion-referenced testing 
approach to computer managed instruction. The project has been 
successful in atquainting students with computers,. and teachers with 
CMI, especially in the area of pre-and post-assessment for instructional 
units or objectives. It has also increased positive student attitudes 
toward math and education in general. ^ 

Grand Forks is also attempting to demonstrate the feasibility of a 
multi-district centrally-located time-sharing computer facility. 
Though it has been shown that cooperative utilization of facilities 
among large school districts is cost-effective. Grand Fork^ is the 
first to demonstrate its feasibility among several small school dis- 
tricts which are spread over a large area. 

Walt Knipe 

Project Director 

South Junior High School 
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Churchill Area High Schoal -Pittsburgh, Pennsylvania 

Churchill Area High School in Pittsburgh is a fine example of an ex- 
tensive multi -application use of the computer. Although the school 
does not make use of CAI, the computer is used extensively in 45 
different subject areas. It is used for such varied courses as math, . 
health, chemistry I, II, psychology, astronomy, physics, probability 
and statistics, world affairs, and English; computer science classesy ' 
for gaming and simulation in afT American economics course (The Executive 
Game - Richard D. Irwin Inc.), in guidance and counseling, and for 
grading and analyzing tests in many academic areas. Computer managed 
instruction also plays an important role at Churchill, Many of its 
70 teachers rely heavily on the computer for gradin^g and analysis, as 
is evidenced by the use of CMI in 207 classes in subject areas, such 
as,' world culture, American history, English, G5C5 Biology, algebra, 
reading, geometry, psychology, and chemistry. Three computers, an IBM 
360 and two General Automation computers serve Churchill's 1500 
jltudents^ • - . * - . .> .'n^. . 

*L. Robert McAfods 
' Coordinator of Data Services 




) • ■ 

Jlontgomery County Public Schools - Montgomery County, Maryland 

Montgomery County Schools (Maryland) instituted an extensive CAI "pro- 
gram in July 1968'. The first thtee years were dented to training 
staff, developing curriculum, piVot testing the materials and conduct- 
ing validation studies^ Emphasis since 1971^, hais been placed on cur- 
criculum implementation and related research^ Among the goals of the 
pfogram has been the implen^ent;ation of mofWthan 4J3 CAI instructiortal 
packages plus CAI reading modules for the^' elementary grades into the 
curriculum. Other aims during this phas^, of the program have ^een to 
teach computer li^racy, to b^gin'a CMI^'system at the elementary ' 
• level and \o develpg^a pfoble^-orientated mathj curriculum for fourth 
grliders. In additioo, Montgpfnery County has continued to give Gain- 
ing to selected staff members and established a resolirce center 
furnished with literature^n/CAI and ^educational technology. Evalua- ^ 
tion gilso plays an important^ rote iii^e CAI and CMI programs and is 
conducted on an ongoing basis. 

The progjr-arfr has been visited by/over 1 ,000 educational representatives 
from across the United States and overseas. These visitors have had^^ 
,the opportunity to observe children at all grade levels using CAI 
materials. ^ ^ 

Catherine E. Morgan, 
, . ' Director - CAI 

William M. Richardson, Ph.D., 
Director, Department of Advance 

Planning and Development 
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SylmaV High School - Sylmar, California 

Project CHAT (Communicatfon Heightened Among Teens-Tots) is one of 
the newer federally-funded computer programs. Based at Sylmar High 
School in 'Sylmar, California, the project began in September 1974. It 
involves a school network of eight elementary and junior high schools 
^ . linked by a computer /housed at Sylmar">1igh. The computer ^(ipports 
.classroom instruction in all subject areas' and ^rade levels. Unique 
to the project is that besides provifling basic ip^ruction (BASIC, 
reading, mathematics) via terminals located with;in each school, the 
program will open channels of communication and assistance between / 
students at different schools and at different age levels making 
possible competitive gaming activities betwllen individuals at different^ 
schools and cross age tutoring of younger children t^y secondary, students 



Robert Mc El wain 

zt^c 
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Jordan School District - Sandy, Utah 

The Jordan School District is pres^tly conducting^ar pilot project 

■ using a CMI program termed "TRACER." Presently we are supporting a 

junior high school science program called Intermediate Science Curj 
riculum Study (ISCS). J 

The participating teachers played a major roleSji preparing the ISCS 
Program for CMI support. The students^ arfe responsible for their own 
data input via optical mark cai^ds and a card readeK^ Teachers also 
input data and^cess information via optical mark cards. 

Thi" TRACER. program' is on a IBM 370/145 computer at the centrafly 
located Division of Data 'Processing of the Utah State Board ®f Educa- 
tion. Communication with this computer is accomplished through an 
in-district communication system for data collection, transmission 
and reporting. A Datapoint 2200 CRY/mini -computer controls this 
system and communicates with the large CPU. Communication^tothe.^ — 
Datapoint 2200" from the school site is accomplished with a RewTett- \- 
Packard card reader and a Centronics printer. \^^^^^^^^^ 

The poal of this pilot project is to determine the feasibil ityf of pro- 
viding low-cos^ CMI support as a misans of facilitating individualiza-, 
tion of instruction district-viide. 

/ / / ^ , ' C. Devon Sanderson 

Curriculum Consultant 
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Niles Township High School^ - (District 219) - Skokie, Illinois 



The Niles Township Insjtruction Computer Program is a vital and far- 
reaching .part of the total instructional approach. The following 
list itemizes the most) evident portions of this program: 

Computer Programming course (1 semester) open to 10th,*llth, 
and 12th grad? students ; « 

- An introductory unit taught in all 9th grade Math courses, 
aimed at providing an awareness of the computer and giving 
some initial experienee in programming in the BASIC NjBnguage 

- Use of data a^nalysis and simulation programs in the N\tural 
Sciences, with 'the support offered by having mobile t^mninals 
that can be brought into the classrooms 

-'Use of simulations and prepared programs in Social Studies 
and Business Education 

- An extensive system of^ problem-genera torSc that has been fully 
developed in Chemistry, Physics, Social Studies, and English 
Literature; this system is called GENIE and is, so far as I 
know, unique in its scope and flexibility^ on any small computer 
system 

- A complete record-keeping system (SPRINT) that enables a 
^teacher to accurately follow a student's progress thru a large 
number of course objectives t 

- A complete test-grading system (RAF) used by over 40 teachers • 
in the grading of objective tests; this includes a rather com- 
plete test analysis 

This entire program is supported by a DEC PDP8/E kept in an office 
area within the West Division building. This processor supports a 
netwbrk 6f 7 teletype termimls in 3 buildings, aS well as an optical 
card-reader and line printer. A mjagnetic disk is ^sed for mass 
storage and a small tape unit for backup storage. An x-y plotter, 
attachable to a teletype, is also available for usp at a remote 
terminal site. • ' ^ ' 

The -range andfl^pth of the computer applications currently ifi use in 
the Niles Township schools clearly put it i'n the forefront of any 
schools I am aware of in the Metropolitan Chicago area. 

- ^ Allan H,^ Paschke [ 

Instrg.ctiona-V€onipirrer Coordinator 



Jackson Jr. High - Champlin, Minnesota 

Our computer and programming instruction is incorporated in our 
7th, 8th, and 9th grade curricula as a 1-3 week "urtit" rather than 
offering a "course." We are currently striving' to offer a semester 
course on Compdrer Science as an elective for next year. 

^ „ / Robert »Lar6on 



Educator 
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•Jamesviile-DeWitt Central' Schools - DeWitt..- New York 



To overcome the^ lethargy of teachers and administrators concerning 
tfie use of a computer; to propiote the proprietorship of math and 
science utilization, and to promote ac«;^S5;ibility to a computing 
facility, a computer based district wide Evaluation Center was es- 
tablished in '1972 to provide low cost, imQiediate system support ser- 
vices to the teaching and administrative faculty on a minicomputer as 
follows^ - / ^ ^ ^ 




1. . Individual Pupil Achievement Monitoring ^ \ 

Pretesting, curriculum embedded testing and post-testing of pupil? 
on objective mastery ^prov^ides teachers with individual pupil pro- 
files as a- data base for prima^y and secondary instructional 
diagnosis and prescription. ^ 

2. Affective Domain Monitoring 

Semantic differential and Q-^rt techniques are utilized* to monitor 
changes in pup41 attitude in instructional areas as desired, 
t *^ * 

3 . V' Aulomated Prescription Generation 

Items monitotying each objective are designed to identify sp.ecifi 
-^structionaf needs from pupil responses. Individual pupil pre- 
so^iptions are generated from this data base. 

^. l\terim Progfes? Reporting 

Instructional pri>gress reports Jbo* pupils and parents are generated / 
'.as dfesired by^each^rs. / V 

5. Objective and Item Ba^v^ctng' ^ 



instructional objectives and items to" monitor each objective for 

all courses are edit^^and revised as needed to ifpdate and con- 
tinually improve the curriculum bank. 

^. Test Generation * ^ 

\ Pretest, curriculum embedded tests and post tests are automatically 
constructed by the computer to e'ach teacher's order from the item 
bank desar^ibed in #5.i 



ComprehensiVg Achievement Monitoring (CAM) - 

The effectiverjess of the instructional process is assessed fo/" 
each program as desired through the CAM technology. Selected 
objectives are monitored regularliL to: § 

a. provide preinstructional mastery 

b. assess the effectiveness of each learning activity with each 
objective 



ERIC 



■46- 5J 



c. measure the degree of retention on each objective following » 
instruction ^ 

d. identify when reinforcement of any objective is expedient 
e- identify interference with an objective if it should occur 
f. provide degree ^f mastery data on any objective upon com- 
pletion of each instructional program or at any time there- 
after. 

•^e services of a professional educational researcher are provided to 
the t^clnng staff to assist them in experimental design as it is 
required to obtain solutions to instructional problems and needs. 

The computerized educational support technology has teen providing 
pupil achievement monitoring and other 'pupil and program evaluation 
services to other school districts as well as Jamesville-DeWitt. 
Evaluation design services are also provided to districts not having 
those skills available through the local staffs, -v^ 

During 1973-74, ESEA Title III support and local ccWnibutions made 
possible the integration of past research at the JamesVylle-DeWitt 
School District in the process of individualizing instruction with 
existing management information systems into a comprehensive planning, 
management and evaluation system (PPBES) for public schools. The 
system is being field tested in Jamesville-DeWitt/ The systems 
manual for this project will be completed for disfseftii nation by July • 
1974, Implementation of this educational management system will 
provide Jamesville-DeWitt and can provide other school districts with: 

(1) a data base for decision making. 

(2) assessment of educational effectiveness of al 1. programs. 

(3) district planning capability based on program evaluation 
i and cost-benefit analysis. 

(4) data analysis mechanisms. 

(5) more efficient spending through logically determined priori- 
ties and the-cost-eff^ectiveness studies. 



All media to implement these various programs are produced through the 
systems developed and operating in an Instructional Materials Produc- 
tion (IMP) Center within a Department of. Educational Communications 
(DEC) which services the entire district. In additioji, iq^t^als 
required for the in-service, training of professional and Wn-professional 
staff are being produced through the DEC Center witlj assistance for the 
actual in-service training to other school districts provided by sUff- 
from both DEC and Evaluation" Centers. ~ 

Olcott Gardner, Ph.D. 
, Director of Research 
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Seattle Public Schools ■ Seattle, Washington 

z 

The need [for a learning management system] became evident as early 
as 1969 when Seattle's Southeast Education Center schools began to 
develop and use individualized instruction programs. These particular 
schools had been designated as the center for research, development, 
and possible dissemination of innovative programs through a directive 
by the Seattle school administration to provide individualized pro- 
grams for all students. Individualized instruction programs adopted 
or developed by the Southeast Education Center were to meet the 
learrving /needs of each student - his pace, learning*Style, and 
interests. 

because of the complexities involved in managing this new educational 
environmeot, it was evident that technological support systems must 
be developed simultaneously with the development of educator skills 
and individualized instruction programs. To bring about the develop- 
ment of the system, an interested educator with the background in 
application of computer technology was brought in the Department of 
Planning, Research and Evaluation. 

LEARNING MANAGEMENT SYSTEMS REPORTS AND OPERATIONS 

The Learning Management System was designed to meet the need for keep- 
ing achievement records within individualized instructional programs 
and to serve as a communication system for teachers, teacher-counselors 
(an extension of the home room teacher), students, administrators, and 
parents. .Operationally, the process may be described as follows. 
The information foui^d on achijevement records obtained via frequent 
evaluation of, the student against his stated objectives is fed into 
the^ computer, ' From this there are reports produced- which go to the 
' . teacher. Student, and teacher-counselors for each Monday morning's 
distrilDution. The reports display three basic kinds of inforiSation: 

4 

° A listing, of the student's achievements for the preceding week 
* Includes information about the concept or skill, learned, the 

dates that the student began and completed the task, the media 
and mode he/she used, the amount of credit earned on the achleve- 
. ment, and the name of th'e- teacher. 

o A listing of the student's commitments that have not yet been 
achieved which are statements of what the student is currently 
working on and the anticipated completion date. It has much 
Of the detailed information that is avajjlable on the achieve- 
ment statement. 

° The summav'y information is also provided for each student r^ 
lated to credits earned, learning rates, and projections of > 
^ . probable credits to be earned should the student maintain his 
current learning rate., , ' - 

* / 
fOnce a month the teachers receive a Cumulative report showing the 
1 detailed information about all of the student's achievements for the 



preceding month; This 'Monthly Mentor (Teacher) Report becomes a 
historical file for later reference. At the end of each year/the 
detailed achievement information is removed from the computer, leaving 
only the sumnary information. The summary information is then trans- 
ferred to the student's transcript where it accumulates through the 
date of graduation. 

Each month a computer-produced Home Report is sent to the pupiVs 
parents. The first part of this report provides parents with infor-- 
mation about credits earned, and a statement of the student's credit 
goal in each subject area. The second part lists information about 
each achievement for the entire reporting^period (month or quarter). 
These include concepts or skills mastered, amount of credit earned 
on each achievement, date achieved, and teacher name. During the 
first year, these reports were sent home quarterly. In the fu^ture 
they will be sent home monthly. 

OBJECTIVE TITLE FILE 

An additional component of the Learning Management System is an 
Objective Title File. The file is made up of over 7000 titles. Each 
title represents a condensed version of a behavioral objective. The 
actual behavioral objectives exist' on learning packages or other 
management devices. Each title on the file has the ^following charac- 
teristics : ^ • [ 

o An objectiyg number is assigned to each title which identifies 
the discipline, interdisciplinary theme and instructional 
program that it relates to. Each number relates to a specific 
behavioral obj^tive. 

o Each title is sixty spaces long or less, and includes a verb , 
an indication of the skill , concept or process required .and 
the criteria of performance when space allows. 

o Each (high school) objective is assigned an amount of credit 
that the student will earn when he masters it. The teacher 
may override this field when appropriate. ^ 

o The cognitive cliaracteristic of each objective is identified. 

o Each objective is referenced to a content taxonomy which is 
unique to the discipline. 

o Each objective is. referenced to a specific course goal. 

The development of the Learning Management Sy<;tem as described has 
taken three years of design, programming and pilot testing. It is now 
being implemented in a variety of settings. By September, of this year, 
it will be in use, to a small degree, in one elementary school, a 
middle school, a high school, a college teacher training program and 
an, individualized instruction teacher workshop. Although the system 
is still being refined, i^use will be expanded to other programs as 
soon as teachers and progranlS^e ready. Although the Learning 



Mapagement System' is only a small part of any instructional program, 
it is* believed that it will provide significant opportunity to improve 
the quality of decisions that are made at all levels, whether by 
students oteachers, administrators or parents. 

Allan Olson 
Specialist, 

Learning Management System 



Editor's Note: According to Mr. Olson, the Objective Title File has 
been expanded and is now called the Course Goal Retrieval System. The 
file includes 16,000 Course Goal Statements for grades K-12 in twelve 
disciplines. The programning is scheduled for completion by 
February 1975. 



Cincinnati Public Schools - Cincinnati, Ohio 
Hardware 

The present instructional hardware conf i^^uration of Cincinnati Public 
Schools is: 
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Hewlett-Packard 2000C' with a 23.5 MBYTE Disk 
and 32 port capacity 

Hewlett-Packard 2000F w^ith a 23.5 MBYTE Disk 
and 32 port capacity 
Infoton CRT's 
Hazel tine lOOO's 
Hazel tine 2000 

Texas Instrument thermal terminals 
Digilog terminals ^ 
•-(approx.) Teletype terminals 



Software 

The following Computer Assisted Instruction Programs are leased from 
either Hewlett-Packard or Computer Curriculum Corporation. 

Reading - Grades 3-6 (CCC) 
Math - Grades 1-6 (H.P.) 
Adult Reading Skills . (CCC) 
Adult Arithmetic Skills (CCC) 
Adult Language Skills (CCC) 
GED Program (CCC) 

In addition, the "Guidance Information System" (GIS) is leased from 
Time Share Corporation. Although the GIS has been in operation for 
only 8 months, it has been highly successful. 
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Perhaps the most innovative and certainly the most exciting projects 
which are presently under way are the Computer Managed Instruction 
projects: "Model for Improving Basic Skills" (MIBS) and "Directive 
Teaching Instructional Management System" (DTIMS). ; 

MIBS is a Title III fapder>f)rn>ject in which students are Inventoried . 
monthly on their progress in math and reading. The inventories are^. 
computer scored and feedback to teacher, student and parent is sup.'-' 
pi ied, through computer generated reports. y :> 

OTIMS is a development of Dr. Thomas Stephens of the Ohio State 
Uni verity which has been jn operation in a manual mode for the past 
year orso. Cincinnati Public Schools is now developing^ computer 
software to automate this system. 

/We are, of course, involved in the less innovative applications such 
as problem solving, computer programming, on-line attendance and 
computer simulations (Huntington II). 

Robert E. Moore 

Cortiptiter Applications Specialist 

From the MIBS brochure, the Model for Improving Basic Skills provides: 

Each child needs a strong foundation in the basic skills. 

Each child is capable of leafhing more than he is now. , ^ 

Each child hds a right to learn at his own pace. 

I These tVee beliefs are the basis for the Model for Improving 
Basic Ski(lls (MIBS). MIBS was designed to enable eac^ child to 
learn mor&v to l^arn at his own rate, and to master the basic * 
skills--reading, language arts, and mathemathics.. 

MIBS uses educational technology to help the classroom teacher 
find th^^ompetency level of each child, determine his strengths 
and weaknesses, and provide the appropriate instruction. 

The heart of the MIBS project is a series of criterion-referenced 
tests in each of the subject areas. Criterion-referenced tests 
measure what a child h^s already mastered and what he is ready 
to learn. V 

We call our criterion-referenced tests "Inventories" because 
they are used to take stock each month. 

Our Inventories itemize a child^s progress. The report based 
on the Inventories compares each month's scores to the* previous 
month's and to the scores at fhe beginning of the year. In this 
way every child experiences success--he knows more than he did 
four weeks ago. 
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The Model for Improving Basic Skills system is computer-integrated. 
The computer scores the inventories, updates student files,"' and 
supplies reports on each child and each class. When the computer 
does the paperwork, the teacher has more time to teach. 

The computer is more than a super bookkeeper, although it cer- 
tainly is that, too. At the teacher's request, the computer will ^• 
tell each child what he should review or study next in a selected 
concept area of a subject. ^ 

Based, on the lev^l a child achieves on the Cincinnati Mathematics 
Inventories, he gets a message from the computer telling him to 
work on specific types of problems in the area of Sets, Numbers, 
or Number Theory, or to review types of problems in Addition and 
Fractions. The messages a child receives from the computer are ^ 
based on which problems the child answered correctly within each 
concept area of -Ijis most recent inventory. 
r 

In addition Cincinnati Public Schools is conducting an experimental 
CAI program for blind deaf students under an ESSEA Title III grant. 
From the program's^ brochure; 

This experimental educational program is being conducted within 
the Cincinnati Public School systen^ and the St. Rita School for 
'the Deaf to design and test possible systems for providing 
computer assisted drill and practice lessons in language, reading 
and mathematics in a form best adapted to the special needs of 
children with visual or hearing impairment. 

The specific objectives are: 

1. To provide individualized instruction in language, read- 
ing and mathematics through the use of computer equip- 
msnl and programs adapted to the special needs of visually 
and hearing impaired students. 

' 2. To study the effect of regular drill and practice CAI 
lessons on th6 reading and arithmetic achievement of 
visually and hearingilimpaired studentSs 

3. To train teacHirs of blind and deaf students in the use 
of computer-assisted instruction and in the preparation 
of lesson material written by teachers for use on the 
computer by students. 

Jack Kennevan 
Department of Research & 
Development' 
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Minnesota Educational Computing Consortium - bauderdale, Minnesota 

From the MECC brochure: 

The "Minnesota Educational Computing Consortium" is an organiza- 
tion formed by a Joint Powers agreement between the Community 
College System, Department of Administration, Department' of 
Education, State College System and the University of Minnesota 
System. This agreement permits the new organization (MECC) to 
have those powers which are common in some degree in each of 
the Joint Power member systems. 
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organization is governed by a sixteen member board appointed 
by. each educational system, the Commission of Administration, 
and the Governor's Office. The Board determines the policies 
of MECC with the advisory assistance of an eighteen member MECC 
Advisory Council, and an Executive Director and staff. 

The main objective of MECC is to coordinate and assist in the 
provision of computing facilities and services which will meet 
those needs defined by education and are within the appropria- 
tion for this purpose. This objective is defined to include 
making theSe facilities and services available equally to all ^ 
students and educational institutions in Minnesota on a re^l cost 
basis and at uniform rates. In meeting this objective, if is 
anticipated private educational institutions will use senvices 
of the consortium and will participate fully in the MECC:advisory 
structure. a. 

The rationale for this approach was developed by the.lo^iical 
extension of planning efforts which have gone on over t^he past 
several years.. Earlier planning reports have stressed'the need 
to view computing and information systems in the context of the 
complete continuum of educational levels, elementary-secondary, 
post-secondary, graduate-professional.' The need to do this has 
grown as computers and information systems assume increasingly 
more significant roles in the processes of educational institu- 
tions and education in general. This need for comprehensive 
planning and sharing of resources by education at all levels has 
been accentuated further by the growing technological and economic 
feasibility of communication networks which permit interconnection 
of computing terminals and facilities throughout the State at a 
reasonable cost. f 

The main objective will be [net by fulfilling the following 
sp^'fic purposes >in serving, the member educational systems: 

To ensure effective access by all students- and faculty to the 
computing services required by programs in which the computer 
needs to be used either as a tool or an' object of instruction. 

To ensure effective access to computing and information 
services by faculty and students for research, where research 
is part of the instruction?il program of an institution. j 
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To ensure effective access to needed .computing and information 
services by faculty and students for purposes of public 
service, where this function is part of the program of an 
institution; and to ensure needed access to the public ser- 
vices by the agencies, institutions, and other segments of 
the public to whom the services are directed. 

To assist the systems of education and various coordinating 
agencies in providing meaningful information to governing 
boards and to the executive and legislative branches of 
government to aid them in formulating effective educational 
policies. 

To provide effective management information services, includ- 
ing administrative data processing, for the management of 
education and educational resources at all levels. 

The planning and* development of . a statewide instructional *time- 
sharing computer network will serve students and faculty through- 
out the state from all levels of education and permit the sharing 
and common develi)pment of such expensive program packages as 
computer-assistedVinstruction. This network will incorporate 
the services now b\ing provided by other systems such as the 
Minnesota Educational Regional Interactive Time-Sharing System 
(MERITSS) serving higher education; the TIES instructional time- 
sharing services serving several scliooKdistricts; and the 
Southern Minnesota Secondary ScK5ol Computer Project housed at 
Mankato State College. Train-ing^ajad-drfentation activities for 
this network are being planned/for the 1973-74 school year with 
statewide service beginning yf September 1974. 

Assistance and support for the development of a metropolitan-area 
management information' services center serving the Minneapolis, 
St. Paul, Robbinsdale, and Mounds View school districts (METRO-II) 
This center and the operating TIES consortium will serve as pro- 
totypes 'for four additional MIS centers covering the remaining 
areas of the state. MECC will provide assistance to the 
other areas of the State as the elementary, secondary, 
and vocational (EVS) schools begin discussions and planning 
leading to similar centers in southeast, southwest, northeast, 
and northwest Minnesota in subsequent years. It is projected 
METRO-II will be in operation by 1975. 

Plans for computing and data processing services and facilities 
in school districts and post-secondary systems will be reviewed. 
During the first years of the Consortium, educational institutions 
will require services which cannot be supplied from MECC. There- 
fore, MECC has established procedures to review and approve plans 
for institutionally developed services and facilities. Profes- 
sional personnel from the member systems representing all levels 
of education have been made available to MECC through" the 
advisory structure to carry out this review and provide advice 
and assistance to educational institutions and systems, supple- 
menting their own expertise. The procedure is to have the user 
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agency's governing system office. The request is then reviewed 
by the MECC advisory committees and/or the MECC staff to make 
sure it is compatible with the MECC plan. Once approval has 
been given, the request can be finalized through open bid pro- 
cedure. 

This plan has been set up to: 

* (a) assist districts and systems in obtaining the best 

service at the least cost; 

(b) assist in the orderly evolution of MECC by ensuring 
that developments in individual systems and districts 
are consistent with overall state plans; and 

(c) provide a means Tor rapid response to the real need 
of school districts and post-secondary systems. 

The development of MECC from its present assisting, review, 
coordination, and approval position to a position of assuming 
major responsibility for educational computing services will 
€ be determined by several factors. These will include meeting the 
* ^ defined needs of education in the years ahead, the ability of 
the MECC organization to handle requests and problems in a 
very professional way with logic and the common good of Minnesota 
\ education being the prevailing decision factors. 

s 

Dale LaFrenz 
Assistant Director 



Waterford Mott High School - Pnntiac, Michigan 

Programs include: 

CAI - Reading grades 3-11 
CAI - Math grades 2-adult 
CAI - English grades 4-12 
CAI - Business grades 10-12 
^ CAI - Spelling grades 6-12 
CAI - Algebra grades 8-12 
CAI - Metric System grades 6-12 

Ms. Sue Bila 
Operations Manager 
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As evidenced by these examples, irotructional computing is beginning 
to productively affect the operation of a school's entird instructional 
program. Not only are computers useful learning tools for Computer 
Science, Math, and Science courses, but they also serve numerous other 
educational functions. For example, computers can provide basic skill 
instruction in math and reading for students of all ages,, including the 
deaf and the blind; computers can provide essential instruction and 
guidance support needed for relevant career education; they can facilitate 
the exchange of knowledge between students at different schools; they can 
through computer ,1 iteracy courses introduce all students to computer tech- 
nology and dis^e] its black box mythology; and finally trtey can provide 
invaluably diagfto^tic and prescriptive support needed for the management 
of an individual ized course of instruction. Computer-based instruction 
at the, secondary school ^e\(el appears to be making a major contribution 
toward improving the qual ity otx^econdairy education for many schools 
throughout the country. 

For the reader^s interest, a brief descrTprioon of 25 additional, 
yet equally significant examples of innovative and comprehensive instruc- 
tional computing at the secondary level are included withi>K^^ndix D. 
Described within this section of the report are the efforts of such schools 
and school projects as the Philadelphia School System, Memphis School 
System, Shawnee Public Schools, School District of Kansas City, Project 
LOCAL, Project TIES, Project PACERJ Project LACE, and many others. ''As , 
indicated before, the schools included witKin Appendix D simply t^epresent 
the many hundreds of schdqls that are significantly contributing to the 
enhancement of secbndary education through instructional computing. 

Characteristics of Schools Using Computers ^ * * ^ 

Geographic Distribution 

An analysis of the distribution of user. schools by geographic cegion^ 
(Figure 1) shows that in general the Northcentral section of the couatr^f. 
has a slightly higher level of computing activity than the West, South, 
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and Northeast.* As indicated 35.2 percent of the schools using computers 
were located in the Northcentral section of the country, while the remain- 
ing user schools were nearly equally distributed over the remaining 
sections of^'the country* Specifically the states of Minnesota, Michigan, ^ 
Iowa, IllinoVs^ and Ohio were particimrly active in terms of the numbers 
of schools tharvemployed computers as part of their educational program 
either for an administrative or instructional purpose. 

Active computing states in other parts ot^lie country include the 
states of Pennsylvania, New YorlT, and Massachusetts ta^jthe Northeast, 

Texas in the South, and Oregon, Washington, and Cal iforniaTrrthe West. 

<t 

Comparison of these findings with the 1970 survey shows that whil^ 
the number of schools involved in secondary school computing has risert ^ ^ 
substantially, the regions of prominan^ are still the Northcentral area 
(35.8 percent. Qf the users in 1970) and\he Northeast (26.4 percent of 
schools using computers in 1970). However, computer activity in the 
South has increased (particularly in Texas); the number of schools from the 
South using computers has risen from 15/8 percent in 1970 to 20.3 percent 
in 1975. Comparison of computing activity in individual stages over the 
last five years finds that the states most active in comput^i^ng today are 
the same ones most active in 1970. The difference is an increase in 
the number of schools using a computer in the st^es of Iowa, Texas, and 
Washington. Thus, while the number of school's in thecountry using the 
computer has substantially increased since 1970, the rerte of growth across 
. geographic regions remains relatively unchanged with the states^most 
■ active in 1970 still serving today as the focal point for secondary school 
computing. 



*The percent of schools included in the sample fror/each reqion was the 
following: (1) Northeast - 912 schools or 16.3 percent; (2) South - 1909 
schools or 34.2 percent; (3) Northcentral - 1745 schools or 31.5 percent; 
(4) West"^ 878 schools or 15.7 percent; (5) other areas - 136 schools or 
2.5 percent. - 



School, Characteristics o£».User and Nonuser Schools 

In general, schools using computers differed »froift nonuser schools in 
terms of the grade levels encompassed bys^he school's educational program, 
the number of students, the number of teachers, •and the type of instruc- 
'tional program offered students attending .the>6chool 

Grade Levels 

Schools that used the computer for their educationa\program most 
frequently included the grades nine through twelve, ten thrbugh twelV'e, 
or seven through nine (Table 12), while nonuser schools tended\o include^ 
a wider range of educational levels. Not onLy did a substantial nOrnber 
of nonuser schools provide instruction for grades nine through twelve 
(31.0 percent) but also a^igh percentage of nonuser schools included both 
secondary and junior high or elem/ntary grades within their school programs 
For ex^ple, 18.4 percent of nonuser schools included grades seven through 
twelve, while 13.8 percent of nonuser schools included grades pne through 
twelve, six through twelve, etc. In essence this finding reflects the 
fact that secondary schools with, an educational program for both secondary 
and junior high or elementary students tended to be less active in school 
computing than those secondary schools with primarily a secondary (grades 
9-12) or intermediate (grades 7-9) schooV program. , 




TABLE 12 

GRADE LEVELS OF USER AND NONUSER SCHOOLS 



Level Range 



9 - 12 
10-12 
7 - 9 
7-12 
12-only 

Mixed (1-12, 6-12, etc) 
Total 



Users 


Nonusers ' 


(N=979) 


^(N=965) 






40.6% 


3>.Q% 


18.3 


'7.9 


21.5 


12.9 


8.0 


18.4 


3.3 


16.0 


8.3 


13.8 


100.0% 


100.0% 
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Number of Students * ^ 

The median enrollment for user schools was substantially larger than 
for nonuser schools. As shown (Table 13) the median number of students 
enrolled in user schools was 1,000, while the median enrollment of nonuser 
-schools was 4D0 students. 



TABLE 13 , 



NUMBER oV slf^DENTS IN U5ER AND NONUSER SCHOOLS 





* 

Number of Students 




Users 
(N=980) 


Ng/users 
/(N = 864) 


Under 5JW 
500.- 99? 
1000-- 1499 
1500 - 1999 
2000 - 2499 
2500 + 

TT)tal 


* 


15-.4% ' . 
34.5 
23.1 
12..2 ■ 

6.6 

8.2,. 


56.7% 
28.7 . 
\^ 10.0 
\ 3.1 
. 1.2 
.3 




. lOp.0% 


100.0% 


Median , 




t 

1000 students' 


400 students 



B number of 



^ Number of Teachers 

Accordingly the number oV teachers employeci'^^b^ser schools was , 
l^er than.Qonuser >schoots. The median number ^f teachers employed by 
user schools was 52 teachers,, while the median number of ^teachers at work 
in nonuser 'schools was 25 teachers (Table 14). 

.1^us \schools using a computer tend to be medium size schools that 
have s(jbstantially more ^^.tudents and larger teaching faculties than non- 
- user schools. Obvtously the cost of ;computer- based educational- app^lica- 
* tions is such that only the medium or larger secondary school *can justify 
^ the investment and afford the expense of providing their student body an 
enhanced learning experience v^ith computer technology. 



NUMBER OF 



TABLE 1/| 

teachEjI? in user and nonuser schools 





Users 


Nonusers 


Number^of Teachers 


(N=906) 


(N=836) 


20 & under 


^ 8.1% 


36.3% 


21 - 40 


26.3 


..40. 9 


41 - 60 


25.9 


• • 14.2 


61-80 


16.2 


5.0 / 


81 - 100 


11.6 


2.1 


100 + 


11.9 


1.5 


Total 


100.0% 


100.6% 


Median 


52. -teachers 


25 tea^li^s 





Type of Instnuctional Program 

Finally the suru^^^^^i^^ that schools that incorporate a c^uter 
into their educational program primarily offer a "Comprehensive" educational 
program that encompasses the-preparatior^ needed by students to enter 
college or to begin a technical or vocational career (Table 15). In con- 
trast;, nonuser schools were nearly equally divided between those schools 
that offered a str.ictly Academic program and those s(?hools that are Compre- 
hensive in nature. * ^ 

Evidently schools that offer to their students a comprehensive educa- 
tion fipd the computer a useful tool that can assist in meeting the diverse 
administrative or instructional needs demanded by, their multifaced educa- 
tional programs. 



TABLE 15 . 

EDUCATIONAL PROGRAM Qf 'USER AND NONUSER SCHOOLS 





U-sers 


Nonusers 


Type of School Program 


(N=977) ■ 


^N.= 863) 


Academic 


27». 9% 


44.1% 


Vocational 


' , 2.7 


2.0 


Comprehensive 


68.6 


49.5 


Other (e.g., school for the 


" .8 


■ -4.^ 


deaf, juvenile court 






school, special ed., etc.) . 






Total 


100.0% 


"100.0% 



A Comparison of User School Characteristics: 197Qvl975 

Consistent with the 19*70 survey, the current study shows that user 
schools tend to offer their students a comprehensive education. In 1970, 
71.9 percent of user schools were "comprehensive" while in 1975, 68. "5 
• percent of user schools offered a comprehensive curriculurfK Unlike the 
1970 survey however,* user schools in 1975 tfended to have lower enrollments 
(median student enrollment was 1,347 students in 1970 and 1,000 students 
in 1975) and smaller teaching staffs (median teaching staff was 69 in 1970 
and 52 in 1975) than those user schools participating in the 1970 study. 
In addition, ^the 1975 user schools tend to include more junior high schools 
than reported in the previous study (13.0 percent - 1970 and 21.5 percent - 
1975). ^ ^ • 

Howev^W-4^ should b^noted that the 1970-1975 comparison musfbe. 
tempered with the fact that the 1970 -study considered a "user school" as 
one with some type of instructional application, either alone or in com- 
bination with ah administrative application, while the 1975 study also 
includes in the user category schools that employed the computer only for 
adn)1»n1 strati ve purposes. The 1970 survey found that instructional user 
schools tended to be larger than noninstructional user schools. As re- 
ported by the. study, this lattifr category included both administrative only 
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and nonuser schools. The medians for enrollment and size of faculty re- 
ported in 1970 were: 

Other (Administrative ** 
Only User Schools and 
« 'Instructional Users ' Nonuser Schools) 

1347 students 636 students 

69 teachers 34* teachers 

♦ 

Thus, it appears that since 1970 computer technology has made its way into 
the educational program of slightly smaller schools and lower grade levels 
than was the case five years ago. The differences, however, are small and seen 
at thi5 time only to be indicative of a.potentx^ trend that may blossom over 
the next five years of secondary education's experience with computer technology-. 

Levels and Source of Funding 

Levels of Funding 

The Project CASE questionnaire requested principals to provide their 

< 

school's total annual operational budget and their annual bud^pts for in- 
structional and administrative computing. In the hopes of obtaining 
accurate cost estimates from respondents, principals wererequested to 
check [/] NA for this question if the information was not available to 
them rather than attempt to provide inaccurate cost estimates. Given these 
responses, it vyas found that the median expenditure for MnstJJUf tiona^ 
puting in a school was $3,325 {N=192 schools), while the median expe^itTi 
for administrative computing was $3,983 (N=302 schools). With a medim. 
total school budget of $1 ,763,388 (N=303 schools), roughly Ja percent of. 
the total budget was allocated for instructional computing while .22 per- 
cent was allocated for administrative computing. 

As a result of the Superintendent's mailing, 50 school systems also 
provided budget data for their school sys^em^s use of the computer for 
administrative and instructional purposes. These findings amplify and 
support the cost data provided by the principal survey. ' 

For school systems responding to the survey, the median instructional 
computing budget was $25,000 while the'median administrative computing 
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budget was $7,750. Given a median total budget of $4 million, the admini 
strative computing budget represented .2 percent of the total operating 
budget, while the instructional computing by^et represented .6 percent 
of the school system's total operating budget. Based upon these findings, 
it can be expected that in general a school system would expend anywhere 
from $0.40 (principal 's 'survey) to $0.80 (superintendent's survey) of every 
100 school dollars on some type of computing expenditure. Likewise, it 
can be expected that a school or schpol system would expend anywhere from 
$0.18 (principal's survey) to $0.60 (superintendertt 's survey) of ever^ 
100 school dollars on some type -of instructional computing . 

These findings are comparable to those reported by the 1970 survey. 
According to that report out of every 100 educational dollars budgeted 
by a school for total operating expenses, approximately $0.17 was spent 
for instructional computing. Thus, over the last five years the level of 
funding invested by a school in its instructional computing program has 
remained relatively unchanged. 

Source of Funding 

As with the 1970 survey the most prominent source of funding for 
computer-based education was from local sources. As shown from Table 16, 
local support was the only source of funding mentioned by 70.4 percent 
of the schools with administrative computer applications and 63.3 percent 
of the schools with instructional applications. By combining all cate- 
gories of funding sources that include some local funding for instructional 
computer application, over 90 percent of the user schools that have an 
instructional application report partial or total reliance on local fund- 
ing for support. 
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TABLE 16 I ^ ^ 

FREQUENCY OF FUNDING SOURCES 
FOR COMPUTER APPLICATIONS (N = 394 Schools) 



Type of Application 
(Percent of Respondents) 

Source of Funding Administrative Instructional 



V 



^ 

X 








Local 


70.4% 




63.3% 


State 


2.6 




1.8 


Federal (NSF, OE, other 


1.1 




3.1 


Federal ) 








Local and State 


19.6 




21.6' 


Local and Federal 


1.1 




4.9 


Local, State, and Federal 


2.0 




1.0 


Various combinations 


1.3 




. 1.2 


(i.e. , Local , State, and 








Title III; Local, State, 








and Private Foundations, 








etc.) 








Other 


1.9 




3.1 


Total 


100.0% 




100.0% 











In terms of the amount of dollars provided by each-* funding source* 
the median percent of funds received by user schools from local sources 
^for both administrative |and instructional applications was 100 percent. 
However, the mean level of funding by funding sources shows that the average 
amount of funding from local sources for Admirfi^trative applications was 
82.4 perceat and 77.5 percent for Instructional applications. Of interest 
is that state funding was an important secondary source of revep^e for 
both types of applications (12.7 percent - Administrative and 12-5 percent - 
Instructional). In addition, the next highest budget contribution to 
Instructional computing was from title III funds which provided an average 
of 3.4 percent of the computer dollars for schools with instructional"^ 

applications. j 

\ 
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These latter figures are comparable to the 80,3 percent levels oi/ 
funding for instructional computing from local sources reported in 
1970 study. In contrast 'to 1975, however, the 1970 survey showed/that 
state, federal, and other sources contributed 5J percent, 6.7>percent, 
7.9 percent respejctively , to instructional budgets while in state 
funding was tjie second most important contributor to instructional comput- 
ing activities. 

Cogputer Systems Used by Secondary Education 

Types of Computers 

School respondents were requested to list each computer their school 
used and to indicate its maiTi storage capacity in characters, the type and 
number of terminals, the arrangement for the computer's use (own, lease, 
etc.), and the organization or institution that supported the computer 
accessed by the school. In ^esponse to this series of questions, it was 
found that of the 481 user schools providing this information, 73 percent 
had access to only one computer, 19 percent had access to two computers, 
and 8 percent of the respondents used thfee different computer systems • 

Of the computers listed (Table 17), IBM computers were the most fre- 
quently reported computing systems used by secondary schools (39.6 percent) 
while Hewlett-Packard (11.2 percent) and Digital Equipment Corporation 
(8.6 percent) we^^cited second and third. The iiategory of programmable 
Calculators was ranked fourth on the list of computers employed^ second- 
ary education. For this study a computer was defined -as "a machine that 
operated under ttte control of a stored program," and included prograbnable 
desk top calcj^nators that operate with stored Instructions which could be 
-programmed. 
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TABLE 17 

COMPUTERS USE-D BY SECONDARY .EDUCATION 
(N = 659 Computers) 



Type of Computer Percent of Respondents 



IBM 




39.6% 


Hewlett-Packard 




11.2 


DEC 




8.6 


Programmable Calculators 




C "7 

6.7 


(i.e., Monroe, Educator, 






Olivetti , etc. ) 






II 11 
Honeywel 1 




6.2 


Burroughs 




5.2 


NCR 




4.4 


UNIVAC 




3.2 


CDC \ 




2.9 


Data General J 




1.4 


WANG \ 




1.4 


RCA 




.6 


G.E. 




.6 


Xerox 




.3 


Others (Litton ABS, Seiko, 




4.5 


Fisher, Bell , etc. ) 






Computer Service Provided. 




3.2 


Total 




100.0% 



Size of Computer 

Beside providing the name of the computer(s) used by the school, 
respondents were also asked to indicate the size of their computer it) 
terms of main memory. As shown (Table 18) the size of computers within 
secondary schools varies considerably from the mini systems with 8, 12, and 
16K characters of;^torage to the larger systems with over 300K characters 
of storage. ^..-Of^he systems listed, the most frequently mentioned size 
was 32K of storage with 8K systems listed second and 64K systems listed 
third. Evidently the grbwth of computing at the secondary level is occurr- 
ing over th^ spectrum of computers available on the market to include the 
mini ^mtem as well as the maxi systems. 



TABLE 18 

STORAGE CAPACITY - MAIN MEMORY IN CHARACTERS 
(N = 304 Computers) 



Storage (K) 


Percent of Respondents 


1 - 10 


19.4% 


11-20 


16.1 


21-50 


20.0 


51 - 100 


17.8 


101 - 300 


18.8 


300 + 


7.9 


Total 


100.0% 



It would appear from the amplification study (particularly 
the manufacturer's survey) that the availability of smaller computers at 
lower costs for educational purposes have certainly increased over the 
last five years and that their availability has effected to some degree 
the use of computers at the secondary level. However, since AIR's pre- 
vious study did not identify the size of computers used by secondary 
schools in 1970, the exact degree of this impact cannot be determined. 
From the response to the Manufacturer's Survey (Appendix B) it would 
appear that most manufacturers are attempting to provide a full range 
of computers in hopes of capturing some share of the secondary school 
computer market. 

Terminals 

In. addition to listing the type of computer, respondents were asked 
to list tfie type and number of terminals that were utilized with each com- 
puter. As shown by Table 19 the most frequently mentioned type of terminal 
was the teletype unit (37.9 percent of the terminals listed).' In complet- 
ing this item, many respondents simp*^ described the terminal they used 
'as a "teletype" without indicating a manufacturer's name or model. Other 
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respondents provided a manufacturer's name without indicating the unit's 
model type. The categorization provided by Table 19 reflects this re- 
sponse pattern in that the category "Teletype" includes all responses that 
indicated a teletype unit with or without a manufacturer's label, while 
the remaining categories include the schools that simply responded with a 
manufacturer's name. Inspection of the listing of teletypes finds that 
54 percent of those reported by schools were ASR 33s. Other manufacturers 
reported by schools included UNIVAC, Hewlett-Packard, Data Products, . 
and Bell Systems. 
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TABLE 19 

TYPES OF TERMINALS USED BY SECONDARY SCHOOLS 
(N = 311 Terminals) 



"ype of Terminal ' Percent of All Terminals 



Teletype *27 .9% 

IBM 13-5 



DEC 



5.1 



Western Union ' 3.9 

Hazel tine 2.9 
Texas Instruments 2.6 



Remi on 



1.9 



Olivetti 1-9 

6.E. 1-9 

RCA ]'l 

Burroughs '-o 



Others 



25.2 



Total 100.0% 
*54 percent of teletypes reported were Model ASR 33s 
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.Number of Terminals 



In general schpols had few terminals available for tKH^ use. The 
median number of terminals per school (N=21 5^ school sV was twoUerminals 
(1.94 terminals) whiTe the mean number was five terminals per /school 
(4.9 terminals). The mode or most frequently cited number on terminals 
reported by an individual school was only one terminal. The reader is 
referred to the evaluation section of this report for a discussion of the 
problems faced by educational systems that only have access tOyCne terminal 
per school- The administrative bottleneck caused by a lack of terminals 
appears to be the single most frequently mentioned concern of school 
staffs currently using a computer to aid their instructional program. 

* Accessibility of Computer Systems 

Used by Secondary Schools 

The Project Q^S£ survey indicates (Table 20) that a subs^tanti^^ number 
of schools (33.9 per^cent) access a computer by purchasing t'tefe frijjn an 
outside source, such as a computer network, school system, college, or 
university, while a nearly equal number of schools (30.5 percent) have 
access to a computer through lease arrangements with a compu^ter manufacturer. 
In addition, a large percentage of schools (23.2 percent) are using com- 
puters they have purchased. n 

, These findings are comparable to the 1970 survey. The results o^^-^^-s^-v. 
air's previous study showed that 37.2 percent of the schools leased their " 
computer system, while 34.2 percent purchased time. Of significance is 
the increased number of schools currently owning their own computer. In 
1970, 17.9 percent of the participating schools owned their computer while 
in 1975, 23.2 percent of the schools in the study were using a computer 
they had purchased for school operations. Though several explanations on 
this shift could be proposed, one possible reason for the increase in 
computer ownership may be because of the increase of mini computers and 
programmable desktop calculators purchased by schools for instructional 
or administrative applications. Since mini computers are frequently 
purchased rather than leased and, becaase mini computers provide 
limited storage, this finding, combined with the' fact that 35.5 percent 
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of the computers used by secondary schools have main storage capacites of 
20K characters or less '(Table 18), give some indication of the growth of 
mini computers in secondary education. 



. TABLE 20 

ARRANGEMENT ^FOR SCHOOL USE OF A COMPUTER: 
1970 1975 



Type of Computer 
Arrangement 



Percent of REspondents 



TimeCpurchases 
Computer Leased 
Computer Owned 
Time Donated 
Own and Lease 

Time Purchased and Donated 
Other Arrangements (lease- 
time purchased and 
donated, own and time 
purchased; lease and 
time donated; etc. ) 



1970 


1 97 5 , 


(N=652) 


(N-853)* 


34.2% 


33.9% 


37.2 


3a. 5 


17.9 


23.2 


10.7 ' 


7.8 


* 


J. 7 


* 


1.1 


* 


1.8 



*Not reported in 1970 

• ) . ^ 




Total 100.0% 100.0% 



Consistent with the finding that individual schools for the most part 
purchase time or lease their computer system, the' Project CASE survey 
indicates that 43.3 percent of the responding schopfs look to either the 
school itself or the school system for direct access to a computer system 
(Table 21). Other organizations si^pporting a school's computing activity 
are regional computer consortiums, ^ramercial^ firms, and colleges and 
universities. \ / / 
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TABLE 21 



ORGANIZATION(S) PROVIDING THE SCHOOL'S COM.PUTER(S) 
(N = 674 Responses) 




Organizations 


Percent of Respondents 




43 4^ 


Regional Computer Consortium 


. ' 18.6 


Comnercial Firm 


14.7- 


College or University 


10.8 


Multiple organizations 


4.5 


^^e., school-, consortiums. 




♦ahd commercial firm; college 
and consortium; etc) 






Other \ 


8.0 ^' 


Total . 


100.0% 








In essence, the sulrvey indicates that there~are-^ar-va^p^^ resources 
and support organizations available to secondary school snnterested in 
introducing-computer technology into their school program^, but that for 
the most part, scliwls look to their own ^hool system for the technical 
skills and hardware necessary ^for the admiftg^trative or instructional use 
of^the computer. ^ 



Computer Manufacturer's Survey 

To amplify the survey findings concerning computer hardware used by 
schools, a Computer Manufacturer's Survey was conducted. This study ^iro- 
'ides a qualitative complement to the statistical findings of the Project 
survey by illustrating several of the more prominent computer^systems 
th^ are currently being used by secondary schools. 

The Computer Manufacturer's Survey (Appendix B) was mailed to over 
80 computer hardware manufacturers (main frame) in the United States as 
identified by Datapro's Directory of Suppliers (Datapro Research Corpdt^a- 
tion, 1974). Each manufacturer was asked to indicate whether they currently 
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had secondary school customers and to briefly describe the type(s) of 
computer products marketed by their firm in secondary schools. In addition, 
they were requested to describe three computer systems currently in use 
at the secondary level. The description included the name and location of 
the school, the number of students, the administrative and/or iijstructional 
function of the system, hardware configuration, software/courseware in use, 
^ programming language(s), and hardware and software/courseware costs. Lastly, 
the manufacturer was asked to indicate and comment upori^ any major problems 
encountered by the computing industry in assisting secondary schools to 
use computers and to describe in their opinion 'the major thrust of com|jyter- 
based secondary education today and the trends in the computer industry 
relevant to the secondary school marketplace. The letter accompanying 
the survey form indicated that survey responses would be reported as sub- 
mitted. Completed surveys were received from Burroughs Corporation, 
Digital Equipment Corporation, Hewlett-Packard Company, Control Data Cor- 
poration, and Interdata Corporation. The inform^ion provided by the sur- 
vey includes example computer systems as well as personal and corporate 
views on the problems and progress of secpndary schoo|^ computing. In 
general computer manufacturers see the secondary school market as a promis- 
ing one that offers potential for growth and deserving of more careful 
attention by m'anufacturers. However, the development of this marketplace 
according to the manufacturers depends in part on the willingness of the 
educator to assume some of the responsibility for improving the profit^ 
potential of a coif^pany's investment in this area. \Some of the problems 
mentioned were the lack of customer sophistication in comput-er systems, 
the development by school personnel of more open and honest interactions 
with computer representatives, and the problems of limited school budgets 
for equipment purchased. Significant trends in secondary school cemput- 
ing submitted by the manufacturers include the movement toward single multi - 
use computer systems suitable for both administrative and instructional 
applications; increased administrative applications and growth of instruc- 
tional computing^ involving problem solving, computer appreciation, and ^ 
computer-assisted instruction; increased interest in distributed comput,ing^ 
by making computer services available to many secondary schools fr^onjone 
Centralized source; and, the better utilization of communications media 
needed to access computer systems that schools cannot afford to buy or 
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leas(5. The reader is referred to Appendix 6 for the description of the 
computer systems submitted by computer manufacturers and f^ their specific 
opinions comments concerning the problelfis and future i3f computer-based 
^•^^condary education, 

\ 



^ Support Or^niz;at1ons 



As alluded to'^arlier in this jeport, a secondary school's use of 
computer technology ^oes not occur i'ndepende|?^ly, but instead with^the 
assistance of a variety of organizations, iristitutlons, and comnercial 
fjrms. gain some^insight into H^e mu^tifaceted nature of a schctoTs 
'use of computer tfechnologyKrespondeni^* to the Project CASE questionnaire 
were asked to descrii)'e'the organizations that assisted their own instruc- 
tional computing program in a nonfinancial capacity by sharing their exper- 
tise and computing resources. The types of assistance provided include Data 
Processing sta'ff acting *as resources; facilities' computer time donated; 
use of consultants; tiijiesharing; consultant's newsle1;ter; sharing of 
faciliti^es and program libraries; software; dpcumentation; training; 

advisory staff consul tat^n; information Ihd curriculum exchange; statewide 

If 

staff developmeVit; .instruction for feachers; and finally, advice. Schools 
were'^asked to list tbose computer networks, colleges and universities, 
and manufacturers that assisted them for each ofL^their instructional 
applications toj'nclud'e CAI, Problem Solving., Teaching Computer Science, 
Garni ng/Simulati ON, CMI, and Guidance and Counseling.' * ' ^ 



support for their instructional computing efforts, 



As shown by Table 22^ secondary schools hav 



pund that nonfinancial 
an be obtained froo} a 
varied of organizations involved in computer-basea instruction. Tabu- • 
*ation of survey -responses indicates thaNthe one inost prominent source 
of nonfinancial technical support is the Computer Network. shown, this 
support tends to be available for all types Of ^omputer applications from 
CAI through Guidance and Courfseling,. 
7 ^ 

• In the case of CAI, *30.4 percent of the responding schools looked. to 
the ComputeN^Jetwork Tor nonfinancial supporjt while only 10.1 percent of 
these schools loaked to college, and 7.6. percent sought support from 
computer manufacturers. The Computer Network's contribution to secondary 



school computing is in evidence for tm&s..^^er applications as well. For 
exaitiple/V the schools with a problem sol viTJ^pplica^^^ who received 
some sort of nonfinancial assistance, 24.6 percetU^ support fromr^ 
Computer Networks', while 23.4 percent of the schoofe received help from 
networks in Computer Science, 24.7 percent in GamingASimulations," 45.9 
percent for CMI, and 51J percent for Guidance and Counseling applications. 
Likewise Computer Networks played a prominent contributory role for schools 
that sought assistance fijom more than one organization. For example, 15.2 
percent of the schools with a CAI instructibnal application looked to 
Computer Networ'ks and a co'yege or university for programming support, 
information, or advice. 



TABLE 22 

OJIGAHUATIOHS PROVIDING COOPERATIVE SUPPORT 
AND SERVICES TO SECOJ^ARY SCHOOL COMPUTING 



Type of 0ro*nf2*tion CAI Problem Co^iputer Gaining/ CMl Guldjo^ 

''^ * Solving Science StinuU- 

: tMon Counseling 

^ Ho. of Schools ^ ^ '9 118 ' 150 9? j 24 47 



Computer rfetworks with other 
schools 


30.4: 


24.6: 


23.4: 


24. 7X 


45. 9X 


51. IX 


CoMcges/Uniycrsities ^ 


10.1 


16.9 


19.3 


14.0 


12.5 


8.5 


Manufacturers 


7.6 


U.9 


11.3 


7.5 




10.6 


Computer Networks, Educational 


12.'6 


8.S 


4.7 


4.3 


8.3 


4.3 


Institutions, and Manu- 














facturers 
Cwiputer Networks and idvcatlonal 












10.6 


IS. 2 


10.2 


11.3 


is.i • 


8.3 


Institutions 














Computer Networks and Manu* 
facturers 


8.9 


S.9 


4.7 


6.4 


12.5 


4.3 














Educational Institutions «nd 


; . 6"" 




9.3 


S.6 


4.2 




Manufacturers 














Other Combinations 


7.6 


12.7 


.16.0 


19.4 


8.3 


10.6 


ToUl 


100. Ot 


loo.o: 


100. o: 


100. o: 


100.01 


100. o: 
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The findings of the 1975 survey are in' contrast to those reported in 
'l970. From interviews conducted with teachers in schools using, the computer 
for instruction it was found iKi 970 that only 18 percent of the participat- 
^ irtg schools belonged to any formal computer networlc, either in the form of ap 

/ 
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association with a computer complex (e.g., Project LOCAL, 'TIES, DECUS, 
etc.) or in terms of groups sharing information about* computer applications. 
However, over 75 percent of the respondents expressed that they d\d on 
occasion cooperate on an informal basis witfi other agencies, share c 
materials, seek advice, conduct site visits, visit other schools^and in 
one instance write a joint proposal for funding their computer pro 




Evidently over the last five years schools have found it necessa; 
and productive to maice better use of existing resources in a more formal 
and cooperative way. Tn essence, the growth of computer technology in /the 
schools as evidenced by the Project CASE survey may ha:7&vbeen p^jcXisruy 
advanced by the service provided by these many organiVatioas^hich are 
making computer technology a reality for many individuay^cpools. 

To illustrate the extent of this cooper^itive effo^, the organizations, 
institutions, and conmercial firms, etc. that wer^xHsted by respondents as 
those providing productive assistance to theij" school have been tabulated 
and are presented in Appendix C, entitled "Orgajiizations Cutyperating in 
Secondary School Computing.-" 

^ 

Since the^harii/ig of facilities, re.sources, etc. fre-quently occurs 
between a school and| aV ^stitution within the "same state, the individual ' 
organizations have be^ classified by state and by the instructional appli- 
cation they support, with this suimiary of cooperative organizations, the 
reader will be able to identify networks, schools, col leges, ''and commercial 
firms ^within a geographic region that are currently assisting secondary 
school instructional computing. 



Assessment of Instructional Computing at tHfe Secondary Level 

' Statu|^ of PrograrasEvaluation 

Principals of schools with instructional applica^tion were asked to ' 
provide an assessment of their school's instructional computing program. 
Respondents were requested (1) to indicate whether a formal evaluation 
had beerr conducted; (2) to^summarize the findings of the- study, if completed; 
(3) to discusi any problems encountered in the'schoal's instructional ^ 
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application(s) ; and (4) to describe how the use of the computer had affected 
the overall instructional program. 

* 

Despite the current emphasis in education on evaluation "and a greater 
awareness of the "accountability of the educator," few schools have formally 
evaluated their instructional computer-based program. Iii fact, (Table 23) 
71.5 percent of the schools have not evaluated^-their computer-based instruc- 
tional program, while only 12 percent have conducted some type of assess- 
ment. *0f interest, however, is that 16 percent of the schools did report 
evaluations were currently in progress in their schools. 

r '0 



TABLE 23 

STATUS OF PROGRAM 

EVALOATION OF SCHOOLS' INSTRUCTIONAL 
COMPUTER APPLICATION 



(N - 375 Schools) 



Status of Evalua'tiqn ^ Perce 



— —A 

nt of Respondents 



The program has been evaluated 12.0% 

The program has not been evgiluated 71.5 

The evaluation is in progress' ^ 16.0 

The status of an evaluation is 0.5 
not known 



In general respondent^ (whether they had conducted a formal evaluation 
or not) considered that their instructional computer applications were/f 
beneficial to the course? where used, particularly in math and science, 
and for many the introductioa of the computer has had beneficial 
impaction the entire instructTftnal program. As one respondent indicated: 
"Particularly in math and science, the applications have grown to a trujy 
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indispjensible point, where the computer has become a used and useful tool 
in augmenting, enriching, and implementing the curriculum." 

Evaluative remarks concerning the use of the computer in the classroom 
submitted by principals were collated on over 30 typewritten pages. Seven 
topics were of ^ajor concern. They included (1) student motivation; (2) 
student achievement; (3) teacher reactions; (4) the management of instrjuctipn 
(5) new curriculum; (6) the problem of accessibility; and (7) instructional 
materials. 

Student Motivation ^ 

. As was the case'in 1970, the findings of the 1975 survey clearly show 
that students who have the opportunity to use the computer to aid, augment, 
or enrich their learning experience have noticeably higher levels of moti- 
vation toward thqir subjects (particularly in math and science) after thfe 
introduction of the computer into the classroom. As one principal indi- ^ 

*^ates: "Our computer terminal ^has revived the scholastic interest of some 
students that seemed to have lost interest in learning. It has been \^ery 
beneficial to advanced raath and science students by eliminating dull 
calculations and by opening new avenues of learning and cifriosity. It 
has provided a-4^'mited but secondary method of review and practice of items 
not fully mastered in the classroom. It provides, in certain subjects, a 

"self-diagnosis of achievement difficulties. Simulations have enabled the 
student to learn by his own choices, experiences, and decisions. Our ter- 
minal alsl^erves as a much needed tool for our data processing course 
which in the past^was accomplished by batch processing and fi^ld trips." 

In general, respondents felt that the computer in the classroom has 
turned on a lot of turned-off st'b^^ents in mathematics while at the same 
' time providing much needed instruction for %low students and a challenge 
to faster students. ^ The computer in the classroom increases student 
interest, enriches existing programs, and motivates students at all levels. 
With the aid of the computer, students tend to do extra work in marth and 
in their science^courses. Apparently educators have found that the com- 
puter is highly effective not only as'an enrichment activity for gifted 
students, but also for thosqf students of average and below average ability 
who want to successfully master mathematical concepts. From |:he student's 
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point of view, the advent, of the computer in the classroom has been a 
highly acclaimed success. 

Student Achievement 

Beside increasing student motivation for math and science, computers 
in the classroom have yielded gains in student achievement. One principal 
stated that students in computer-based algebra classes scored 11 times 
better than the students in the regular algebra classes when measured by 
the improvement in math scores from pretest to posttest. Another principal 
reports that the computer has improved the academic quality of the instruc- 
tion by expanding the scope of courses, by allowing teachers to handle a 
larger number of students and by permitting more indepth and creative 
student projects. Though the last chapter on the effects of computer- 
based instruction on achievement has yet to be written, the pri/icipals 
responding to the Project CASE survey felt that the computer ih the 
classroom has greatly improved the math and science achievement of their 
students and that students tend to learn more rapidly when provided direct 
experience in programming and machine operation. 

Teacher' Reactions 

Principal comments related to teacher reaction t(/ the computer in the 
Glassroom' were considerably less frequent than those citing effects on 
students. In general, these ^mments tended to reflect that many teachers 
seem to passively accept the existence of the computer but as yet have 
been reluctant or unable to utilize the computer within their own classes. 
These reports are mixed,* however, for while one principal states that his 
teachers haven't been changed by the availability of computer, in another 
school the presence of the computer has made the staf^^more aware of vari- 
ous approaches to teaching beside the one they are using in the classroom. 

On(^ response from a teacher indicates his mixed feelings toward com- 
puters in the classroom when hefsays: ''A few students become computer 
bugs. They spend a great deal ^f time with the computer and develop a 
strong talent. It supports a fot of the math material we teach, i.e., 
relatedgnjarams [but] it takes time away from Studying the textbook. My 
classes are-^ilways further behind than classes that don't bother with it. 
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[But] More teachers have become interested. Slowly, more will use it," 
Obviously, the key to diffusion of computer technology for instruction is 
the classroom teacher. In those instances where the teacher is motivated, 
computer applications are well accepted. As one principal reports: "We 
Have had a faculty so enthusiastic that at coffee time when the shop talk 
i&ed to be football or saUry schedules, you now find mostly computer talk; 
i.e., 'what's wrong with my program^ or 'I did this today on t^e computer.' 
Next year when we offer a computer class to our students, I can see strong 
support from our faculty since most are ^pplying it to their specific 



classes." Evidently with skill and conf" 
teachers of other subjects will begin to 
rich, and aid their own coyrse offernnfls 



dence in the use of cqmputers, 
use the computer to augment,. en- 




Managemer)^ of^'ifistruction 



One way that educators have> effectively used computers has been as a 
tool for the management of the instruction. Principals report that the 
^computer^ has relieved teachers from clerical work and allowed them more ^ 
time for alanning atid teaching; it has helped teachers "standardize" 
teacher-made tests, and it has aided the management of students through 
individualized programs of study. In this latter use, the computers per- 
mit the teachers to individualize the instruction by identifyif^g -student ^ 
deficiencies and By planning curriculum accordingly. In this way students 
are given more freedom and a chance to do something on their own such as 
earning a license to operate th^ computer. In addition, the computer makes 
possible the frequent rescheduling of teachers and students in flexible 
modular scheduling programs and permits a closer analysis of student achieve- 
ment by the teacher at each instructional phase. In addition, the computer 
has been effectively used for grading and in the development of mi^re read- 
able and accurate report cards. 



New Curriculum 



One significant and recurring observation reported by principals is 
that the computer in the classroom has stimulated the development of more 
creative and higher levels of instruction. With the computer, teachers' 
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are able to present concepts (particularly in math and science) in greater 
depth while students are able to solve more complex problems. The .computer 
has prompted interdisciplinary programs in math, science, and business; it 
has permitted teachers to concentrate on scientific principles rather than 
computation; it allows students to solve theoretical problems using inter- 
active methods; and, has prompted in math departments a shift of emphasis 
to such topics as numerical methods, approximations, matrix theory, base 

number systems and theoretical appl ications through simulations. 

V 

According to these princi;)als, the. potential of instructional comput- 
ing is just beginning to be understood by secondary educators and as one 
principal succinctly said, "They [computers] are opening up new fields of 
study that are quite vast— so vast that it's hard tre tell where to start." 

Accessibility 

Though the computer has shown to be a worthy addition to an instruc- 
tional program, especially in math and science, the greatest problem cur- 
rently facing educators is fully utilizing the computer to which they 
currently. have access. Because of its demonstrated impact on improving 
instruction, and its ability to stimulate student learning, computer ter- 
minals and computer time are in high demand. Obviously, simply introducing 
a computer capability into a school is not enough. Once operatipnal , and 
after staff and students have used the system, more than one or two termi- 
nals are needed to meet the needs of a Tnajority of students attending user 
schools. 

Most of the surN^y respondents indicate that their major problems 
with instructional computing Ir^ caused by l^i ted personnel time and the 
lack of termin9,ls. , " ' 

Usually schools report that the one or two terminals available in 
their school '^re used most frequently on a one-to-one students basis. 
Given the constraints of fully loaded student schedules, few study hall 
periods, and a generally high level of student demand, an individual's 
access to a terminal is restricted. Despite att^lnpTs to operate the system 
for longej hours (one school reports their co^uJter system operates from 
7:30 a.m. to 9:30 p.m. every school day), bringing the terminal to the 



classroom rather than bringing t\fe student to the terminal, and having 
more than one student access a terminal at one time, the current situation 
prevents meeting the learning needs of the majority of students by denying 



them accessibility, by retarding the growth of teachi?7developed programs, 
and by short-circuiting attempts to introduce the computer to other 
teachers. 

^* Underlying the problem of accessibility is the lack. of money. For 
computer applications not only to survive in secondary education but also, 
and more importantly, to thrive, more school resources are needed to sup- 
port computer-based education. Current computer users need ^substantially 
more financial support than, that currently received to sustain and 
to expand their efforts beyond math problem solving or science simulations. 
Secondly, for instructional computing to grow, additional instructional 
personnel are required to not only monitor the use of the computer but 
also to develop^the system's full capability. Few schools, it appears^ 
recognize that teachers involved with computer application should be pro- 
vided the necessary release or c^jnp^satory time to incorporate the com- 
puter into their instr:uctioi3£Kfprogram or ±o train other teachers in its 
use. In support of thi s '.argument , the Project CASE survey indicates that 
87.9 percent of respo>^ing user schools (N=373 schools) do not provide 
teachers re^^ease time for computer application while only 12.1 percent do 
provide "comp" time to the stafl^Or their computer-based instructional 
efforts. Of those schools providing release time for computer appl ications 
activity, the median amount of release time is three^days per month. 

/hough local support is available for a school to access a computer 
system, current funds are not sufficient to fully support the instructional 
demands created by computer-based education. Judging from the resul^T^f 
the survey, school administrators who do support the introduction of the_ 
"computer into the school's program fail to understand that once the invest- 
ment is made, the school'.s program cannot go on "business as usual." 
What is ignoi;ed is that unlike many instructional innovations (m^Vie pro- 
jectors, overheads, ^tc.) that simply satisfy an instructional need, the 
computer not only meets a previously defined learning need »but also be- , 
cause of its tr>emendous information storage and retrieval capability, 
stimulates the creation of a new level of demand, both on the part of 
students and teyhers knowledgeable in computer technology. 
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Instructional Materials 

Beside the problem of time and money, principals recognize the need 
for better and more resource materials for computer-based instruction. 
Though the priority of computer-based learning material has been recog- 
nized as an obstacle to the growth of instructional computing (Hunter, 
Kastner, et al , 1975), respondents to the Project CASE survey view the 
problem of instructional software and supplementary course materials as a 
secondary problem to the terminal dilemma. In general, when this problem 
was cited by^a respondent, the comment usually referred to the lack of 
appropriate text material for their courses rather than software/courseware 
considerations* A common complaint was that texts were either too diffi- 
cult (tgA-4a|;ge in scope), too easy (too small in scope), or simply not 
in existence. \ln several cases, however, explicit reference was made to 
the fact that notNenough curriculum was currently available to choose from 
and that too littl(e support from local, state, or the federal government 
was available to wrke quality computer-based curriculum material. Obvious 
the impact of the problem has been limited because of administrative bottle 
necks that limit student accessibility to computer-based instruction. 

Other Problems 

d 

Other problems that concerned educators were the recurrent problems 
of hardware and occasionally software malfunction, teacher reluctance to 
participate., and the problem of accessing computers , (primarily for batch 
processing) not located at or near the school. In particular, the' slow 
turnaround time (24-48 hours oh {nore) between job submission and job re- 
turn has proven tO be demotivating and frustrating to students developing 
initial programming skills. ( 



In^L 



summary, as indicated by the evaluative comments submitted by 
respondents, instructional computing is working effectively within the 
instructional programs of many schools, but is having somewhat limited 
impact/on \hf total^^^chool curriculum. Though each year more and more 
\ school s^ape introducing computers to the curriculum, a large number of 
students are still 6ot utilizing this da^e to ard or guide their 
learning. As one school principal observed, the problem of student access 
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became so critical that his school discontinued their use of a large, 
central computer system in favor of equipping each student carrel in the 
math cl?issroom with prograimiable desk top calculators. In this way each 
student gained programning experience and had available the calculating 
power when he or she needed it, without the delay and frustration of 
wait^'ng for the terminal. * . 

One could conclude that if funding does not becorl^e available to sup- 
port the use of computers within a school's educat^al program, other 
instructional alternatives, such as the desk top calculators that are 
equally promising but less frustrating and more cost effective, may be 
education's solution to the instructional problem. 
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SUMMARY AND CONCLUSIONS 

Major Findings. 

The study provides both a quantitative and qualitative review of the 
extent and nature of computer use in secondary schools. With a primary 
focus on instructional computing, the study shows the growth of secondary 
school computer applications since the previous study in 1970 and explores 
the current state and future of instructional computing at the secondary 
school level. \ 

\ 

Specific key findings are: 
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o Since 1970 computing in Secondary education has steadily- 
increased with 58.2 petB^nt of the schools who responded 
to Project CASE survey indicating they are currently 
using a computer for administrative and/or instructional . 
purposes (34.4 percent in 1970). 

^ The trend is toward more fully using the computer. Of 
" schools using computers, only those using them for both 
administrative and instructional uses increased from 
1970 to 1975 (26.2 percent to 37.5 percent). The per- 
centage of schools using computers for administrative qr_ 
instructional purposes dropped from 1970 to 1975 (62.5 
percent to 54.1 percent |or administration; 11.3 percent 
to 8.4 percent for instructional). 

o Given the findings concerning the growth of secondary school 
computing for the last five years (1 970-1 975)"^ and with the 
assumption that the current rate of adoption of computer 
technology iti the schools (4.8 percent/year) will continue, 
it can be projected/ that wfthin the next decade, every second- 
ary school in the country will have access to a computer 
system for some tyipe of administrative and/or instructional 
application. 

o Respondents indicated that using the computer as a "Problem 
Solving Tool" and as a subject area for "Computer Science" 
courses were the most frequently utilized instructional 
applications in secondary education. ^ ^ 

o *In schools using computers CAI has increased from 8.4 percent 
in 1970 to 13.8 percent in 1975. 

The predominant instructional use of computers in 1975 is. 
still for Mathematics. 

o With regard to administration the most frequent uses of the 
computer are for Stu^ient Accounting and Resource Management 

34 . ^ 



^ The BASIC language has become the predominant computer 
language for instructional computing. 



\ o Schools who used computers tended to be larger than non- 
user schools (median numl^er of students 1000 versus 400). 
The size of the user schools, however, is smaller than 
1970 when the median number of students was 1347. 

o The current survey indicates that over 90 percent of the 
funding for educational computing at the secondary school 

C level comes from local and state sources, 
■n, A 
o Despite the growth in computing activities there was 
^ virtually no change since 1970 in the relative amount of 
* the operating budget spent for instructional computing 
($0.18 per $100 of school expenditures in 1975 versus 
$0.17 in 1970). 

Computers in Education 

Though the use of computers has not as yet been universally intro- 
duced in every school, the adoption of computer tephnology in secondary 
education has been both steady and stable with mo^f and more schools 
accessing computers each year while fewer schools- are terminating a pre- . 
viously established computer application. Thus, despite generally rising 
costs for school operation and tight budgets, individual schools and 
school systems are committing locally generated educational dollar^s to 
computerize their information management systems and to enhance the cjliality 
of their instructional prografns. 

Though th^ continued growth of computer-based education seems a^ssured, 
the specific future of instructional computing is unclear. Based upon the 
growth over the last five years (1970-1975), it is projected that within 
the next decade the majority of secondary schools in the country will have 
some type of nis tr actional computer-based application. While earlier 
consensus studies of computer-based instruction (Luskin, 1970; Doyle-dnd 
Goodwill, 1971) predicted through Delphi techniques that the majority of 
secondary schools would have tftl, by 1985, the Project CASE data indicates 
that by 1985 no single computer-based instructional application (e.g., CAI, 
or Problem Solving, or CMI, etc.) is Itkely to be fou|d in the majority of 
secondary schools. Instead, it is expected that the currerit trend toward 
diversi^fied^ instructional computing will continue, ^though the survey 
indicates an increase in the number of schools usin^g tAj[ and Gaming and 
Simulation it is highly probable that- Computer Science and 
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Problem Solving will remain prominent instructional applications through 
the next decade. Without al dramatic technological breakthrough in the 
capability and costs of computer hardware (to include terminals), availa- 
bility of software, and without a significant change in the independent 
nature of secondary schools, it is expected that over the next ten years 
secondary education will continue to use the computer-based instructional 
application that best meets an individual school's instructional needs. 

Related to this issue is a school's motivation for initiating 3 com- 
puter application. Over the last five years the computer has to a greater 
degree been introduced into the curriculum to not only enhance the instruc- 
tional experience of more able students, but also as an effective instruc- 
tonal tool to meet the learning needs of students with both average and 
lower abilities or with disadvantaged backgrounds. There has been an 
increase of "computer 1 iteracj^ courses in which schools have initiated 
an introductory computer course so that all students can become familiar 
with the advantages and limitations of computer technology. Other examples 
include CAI math and reading for less able or disadvantaged students, 
computer programming classes for nonacademic students, and the introduction 
of programmable desk top mini computers into math departments for use .by 
all students stutjying mathematics at various levels. It can be expected 
that this, trend will continue and that more secondary school students will 
experience computer technology in one form or another as an integral part 
of their secondary school experience. 

Problems Ahead 

Despite the general good prospects for compi^ter-based education, the 
future of instructional computing is intimately related to the resolution 
, of many problems that face those secondary educators who wish to initiate 
or expand their instructional computing activities. Many of^hese barriers 
have been described by other researchers (Anastasio and Morgan, 1972; 
Carnegie Commission, 1972; Zinn, 1970). In general, the problems involve 
system costs, the exchange of information, utilization of .available re- 
sources, and individual and institutional receptivity to Vnno\^tion. Based" 
upon the Project CASE survey experience, it canjie said that few solution^ 
to these problems appear on the immed'iate horizon. 
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A major problem tied to future growth is fund availability. Despite 
the reality that specific instructional computer systems, especially mini- 
systems are becoming available at low cost, the initiation and expansion 
of instructional computing is being jeopardized by inadequate funds. Though 
the survival and expansion of instructional computing has been made possible 
primarily by local funding, the investment of local school systems in 
instructional computing tends to be quite modest. As a result, expansion 
of computer applications into the other disciplines beyond Math and Science 
has been hampered- Funds for additional hardware, increased language 
capabilities, more terminals, software development, and greater faculty 
involvement have been limited by the economics of local school district 
budgeting- Obviously, if instructional computing is to survive and, 
more importantly, thrive within a school or school system; additional 
funding will be needed. As education's investment in its own computing 
future increases, the market potential of instructional computing at the 
secondary level will substantially increase, bringing with it renewed 
support from private enterprise, federal, and state government. 

The second problem facing secondary education is the relatively 
isolated nature of instructional computing at the secondary leyel. Though , 
the Project CASE survey shows that many schools today have some type of 
formal cooperative arrangement with other computer-interested organizations, 
the majority of schools are operating within an information vacuum. 
Despite the volume of professional publications, user groups newsletters, 
and professional meetings that serve as major mechanisms for information 
dissemination, many schools or school systems are still "reinventing the 
wheel" with their development of uniquely tailored software or software 
systems. Though previous calls have been made for a centralized national 
clearinghouse for instructional users, most recently by Seidel and his 
colleagues (Hunter, et al, 1975), there appears to be little in the way 
of an enduring and concentrated effort in that direction. Though it can 
be said that the learning experience of "reinventing the wheel" may be ' 
quite valuable for a school, nonetheless it is a costly adventure in 
terms of time, dollars, and personnel. It is precisely for these reasons- 
cost, efficiency, and effectiveness— that one would expect that a sharing 
of resources, expertise, program libraries, and information through an active 
clearinghouse would enhance the productive movement of educational computing. 
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The third problem concerns the rather narrow base of educational 
computing activities. Over the last five years instructional computing 
has survived and grown primarily due to the personal investment of a hand- 
fuT of individuals located in schools and colleges throughout the country. 
As it was in 1970, instructional computing within a school is still the 
responsibility of one or two individuals who have committed their own 
time, talent, and energy to the introduction of the computer .into their 
school's educational program. Although valuable assistance has been pro- 
vided by consortiums of computer users (Project Delta, OTIS, Dartmouth 
School Project, TIES, etc.), the individual teacher or .administrator is 
still the mainstay of instructional computing at the secondary school 
level. Despite the advances made to date, the expansion of instructional 
computing in the future will depend upon the involvement of a larger 
number of individuals both inside and outside the school system. Some 
indication that such support is available is evidenced by such innovative 
developments as the "Peoples Computer Company" which is a storefront 
computer center offering computer literacy courses for school age children 
and adults. Other organizations that are creatively introducing computers 
to children are the Hennepin County Library (Minneapol is-St. Paul), The 
Science Museum of Minnesota, the Science Museum Association of Roanoke 
Valley (Roanoke, Virginia), and the Oregon Museum of Science and Industry.' 
These institutions are offering computer experiences (computer literacy 
courses, programming, teletype activities for exlj|ibit evaluation, etc.) for 
library and museum patrons (including school age children as well as 
other visitors). Through such efforts of concerned librarians and museum 
administrators, the complex world of computer technology has become an 
understandable reality to many hundreds of students and adults served by 
these organizations. Consistent with Ivan Illich's (1970) Deschoolinq of ^ 
Society and Silber*s (1972) Learning System ,^ both of which view the entife 
community as a 1 earring resource, these innovative efforts are indicative 
of the many new partners in education available to the public ^school 
system. Though at present these community-based computer resources are 
limited, their potential benefit for instructional computing isrgfeat. 
Just as schools utilize the advantages of computer consortiums today, 
secondary education in the future may find it profitable to establish 
more cooperative links with other community-based institution^ to share 
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resources, expertise, and computer facilities io help meet the learning 
needs of their students. The Project CASE survey data indicates thett 
sec'ondary schools currently access! computer capability from a variety of 
resource organizations, including poth public and private institutions. 
VHth today's technologically sophisticated terminals and comnunications 

media, a school's access to one or more computer systeftis is limited only 

* ' I. 

,by its resourcefulness in identify ng and utilizing existing comnunity- 
based computer systems. Through sich cooperative interciction with other ^ 
community institutions, secondary Education will be able to provide 
students with an ever increasing vliriety of educational experiences. 

! 

The fourth and final problem ^confronting secondary education comput- 
ing involves individual and institutional acceptance of computer technology 
as an instructional medium. As eji/idenced by its history, the adoption 
of any innovation in education i'Sf an arduous process involving many years 
of effort which fr^equently resull^s in little, if any, impact on the oper- 
ation of the educational system.. It has been stated that introducing | 
a new innovation to education is[ frequently like adding a new piece of 
chrome to an old and outdated automobile. Jt makes the auto look new but 
it certainly does not improve its performance. Even the introduction of 
a relatively straightforward and nonthreatening innovative teaching 
strategy takes several years. ^ Hall and Rutherford (1975) report that the 
adoption behavior of teachers to "faculty teaming'* can take f>om three to 
five years. They submit that this time interval permits the teachers to 
move from being concerned with how the innovation affects or interferes 
with their own lives to the point of fully considering how the innovation 
helps their students. In general, the process of diffusing innovation 
within education has few hard and fast rules (Widman, 1975). 

When dealing with an issue as volatile as computer technology the ^ 
problems of educational innovation become even more complex. Concerns of 
individual teachers, administrators, entire institutions, or the community, 
that the computer will take over the school' should be addressed^ln a 
straight-forward fashion. The benefits and limitations of c^irtputer-based 
education should be fully and realistically discussed. If^should be ~ . 
iflade clear that despite the computer's vast infonjiation storage and re- 
trieval capability, the student will not become the servant of the machine. 
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Educators responding to the Project CASE survey report that the use of 
the computer tends to broaden the educational program and not limit it. 
Moreover, these educators indicate that the introduction of computers 
into the educational process does not stifle creativity and promote con- 
formity but instead stimulates teachers and students to seek hew and more" 
effective ways of making the computer work for them. 

If we to fully realize the potential of computers in educati^, 
more effort must go into the dissemination of information about computers 
to administrators, teachers, students, and parents. It is not enough for 
those involved in computer applications to exchange information among 
, themselves. They must be prepared to help others discover what they have 
learned from experience--that computers, can make education a richer, more 
individual, and more human process. 
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Appendix A-1 

A SURVEY OF 
COMPUTING ACTIVITIES 

IN SECONDARY 

SCHOOLS 




This survey is being conducted by the American Institutes for Research under a grant from the Education 
Directorate, National Science Foundation. Our objective i^ to obtain accurate information about the na 
ture and e'xtent of computer usage in Ampncan secondary schools today. We feel this can best be accom 
plished by securing information directly from the schools. 

r Please respond to the survey whether or not your school uses computers. 

* < 
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GENERAL INSTRUCTIONS 

/The focus of this survey is on a^lministrative and instructional applipations of computers 
in secondary education. TC accurately determine the nature and extent of computer usage, 
ydur response is urgently needed WHETHER OR NOT YOUR SCHOOL USES COMPUTERS, 

The survey is divided into five sections: 

Section A — General information about your school 
Section B — Checklist of specific computer applications / ' 
^'''Section C — Computer budget 
$dction D — Computer hardware 
Sectiori E — Instructional applications 

Please use the following procedures when completing t^e questionnaire: 

• If your school does not use a computer (see definitions below), complete only Section A 

• If your school uses a computer *for administrative purposes, complete Sections A, B, C, and D 

your school has one or more instructional applications, complete all five sections (A-E), 

Please answer all questions. When a of^estion is not applicable or when information is 
not av^Hlable, check (/) N/A. 

Although the survey has be?n sent to the school principal, it may be advisable to assign 
each section of the questionnaire to the staff member most knowledgeable in that area of 
the program. One person could then coordinate the completion of the questionnaire and be - 
responsible for its return. ^ 'X^^ 

\ 

DEFINITIONS 

In order that.all respondents may have the same frame of reference in answering the 
questionnaire, "computer usage" is defined for the purpose of this survey . 

What is a computer? 

*^^^For this study, a computer is defined as a machine that operates under the control of 
a stored program. Trie ter^ "computer" includes the central processing unit, auxiliary storage, 
communication links, and all peripheral equipment. 

The programmable desk top calculator is to be included, but only when it is operated 
with a stored program. Electronic accounting machines are specifically excluded from this 
definition. 

AcceS!| to thP Computftr ^ j 

To be included in this study, the computer may be accessed in any or all of the following 
ways: 

• computer physically present in the school 

• terminal in school, connecting with computer at any location (e.g., a network 
of schools on a time-shared system) 

• computer facilities located near the school 

• computer services provided by the school system (e.g., scheduling, payroll, etc.-) 




For further information, please contact: 

Dr.^.William.Bukoski, Jr. 
Aniericjn Institutes for Research 
. 3301 New Mexico Avenue, N.W. 
Washington, D.C. 20016 
Telephone: 202/686-6800 or 686-6859 

J 
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Section A. GENERAL INFORMATION 



A-1 Name of individual to be contacted concerning this 
questionnaire: 

A*2 School telephone number 



•rt* codt 



A>3 School name 



// the address shown on the maifer is incomp/ete or 
incorrect, please provide correct information below: 



city stttt « Zip cod* 

A-4 What grade levels are included in your school? 



All If YES, what specific application (si is made of the 
computer? 

Administration only (student accounting, pay 
roll, planning, etc.) 

n Instruction only (EDP courses, CAI,-CMI, etc.) 

CUBoth administration and Instruction 

Dn/a 

A-12 If your school previously used a computer but has 
stopped, please indicate the reason: 

C Insufficient funds 

C Ineffective computer system (specify) 



Grades 



through 



A-S^ type of scho?)f\^ 

□ Academic D Comprehensive 
O Vocationak^ O Other (specify) 



A-6 ' Current type qfJnnrucfUJn^l^rogram 

[ZlctaiKsare scheduled for group instruction 
Dlhe instructional program is individualized 
CZI Other (describe br4efly) ' 



A-7 Current Enrollment 

n under 100 [H 800-999^^^ 
D 100-299 
0300-499 
D 500-799 



A-8 Number of full time teachers in your school 



A-9 If applicable, what percentage of fast year's graduating 
class continued their education? 



College 

Technical School 



_% 
% 



Community College % 

N/A □ 



A-10 Does your school currently have access to a computer 
fot oithet ddministiative ui mstiuctional purposes? 



□ 



Yes 



□ 



No 
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CH Experimental project ended 
O Lack of qualified staff 
a Other (specify) 

Dn/a 



A-13 How was the computer previously used? 

I I Administration only 

CU Instruction only 

CI Both administration and instruction 
/On/A 

A-14 Does your school intend to initiate one or more 
new computer applications wjthin the next year? 



□ 



Yes 



Dno i 




A-15 If YES, how will tMco*nputer be used? 
n Administration only 
CZ] Instruction only 
CH Both instruction and administration 

Dn/a . 

the anticipated funding source for 
th& n^ application(s) 

CUu.S. Office of Education CH State 

CU National Science Foundation CH Local 

0 Other federal agency (specify) CU N/A 



I I Private foundation (specify) . 



I [other (specify). 
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your school currently uses computers, please go on ^ 
to Section B on the following page. ^ 

If your school does not currently use a computer, you 
have provided all the necessary information. Please 
fold and staple the questionnaire as directed and ufiail 
it to us. Thank you for your help. \ 



Section B. COMPUTER USES 



This section describes specific mstructionarand admini 
strative applications of computers m secondary schools. Please 
indicate ( /) the type of computer appiication(s) currently 
included in your school program 



Section C. BUDGET 



Please provide the followig information about your 
school's budget and source of funding for computer appii 
cations. If this mforTiation is not available, ch^ck (/) N/A, 



INSTRUCTIONAL APPLICATIONS 



B'l Cortjputer assisted instruction {including 
drill and practic^, tutorial and dialogue 
modes using programmed instruction) 

B-'2 Computer used as a computational aid 
{for problem solving in subjects such as 
mathematics, science, economics, etc) 



B-3i Teaching computer science or 

data processing skills {Including the prep- 
aration o?*^put, machine operation, pro- 
gramming and systems analysis skills) 

^ . 

B'4 Gaming and simulation of real-life 
situations 

B*5 Computer managed instruction {including 
diagnosis of student learning needs^nd 
prescription of individual instruction) 

B'6 Guidance ahd counseling {including aca- 
demic guidance, occupational counseling). 
Test scormg and analysis by a commercial 
test publisher should riot be reported as'a 
computer application 

B*7 Any other instructional application 

{please specify) ^ 



ADMINISTRATIVE APPLICATIONS 

B-8 Student accounting {including student 
schedules, student records, attendance, 
grades, report cards, etc.) 

B-9 Research and evaluation of teaching 

methods, curriculum materials, etc, * 

B*10 Resource management and planning tinclud* 
ing maintaining personnel and financial re- 
cords, projection of enrollments, transporta- 
tion, scheduling, etc.) 

B-11 Any other administrative application 
(please specify) 



□ 
□ 

□ 
□ 

□ 

□ 

□ 



□ 
□ 

□ 
□ 



C*1 Your schoolVtotal annual operating budget 

Amount S CD N/A 

C'2 Your school's annual budget for computer 
applications 



a. Administrative 
applications $ 



b. Instructional 
applic^ions $ 



□ n/a 

□ n/a 



C"3 Percent of annual computer budget by source of 
funding and by application 

Admimstrativ* lnstructiOr>«l 
applications applications 

N/A 



Local 

State 

National 

Science 

Foundation 

Title I 

Title III 

Other Federal 
{specify) 



Private Founda- 
tions {specify) 




Other (specify) 



TOTAL 100% 



-% 
-% 

-% 
. % 
. % 

.% 

.% 
.% 

, % 



■% 
.% 



100% 



.% 
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Section E. INSTRUCTIONAL APPLICATIONS 



This section of the survey deals with each of your school's 
Instructional Applications. of the computer. As a reminder, each 
application is defined in Section page 4 of this survey. 

On the chart on the next page, please des<^ibe how the computer 
has been incorporated into your school's instructional program. Please 
check ( / ) N/A if your school does not have a particular application. 

For each computer application currently used by your school, 
please indicate the following: ^ 

A. Specific subject area(s) of instruction (algebra, geometry, chemistry, 
etc.). For a guidance and counseling application, describe the-speci' 
fic use of the computer (e.g., to develop student profiles from diag- 
nostic tests, etc.). 

B. Grade level for each subject area. , , 

C. Number of classes in that subject area using the computer out of 
the total number of classes in that subject area and grade (e.g., 1 

. tent]i grade geometry class out of 3 use the computer = 1/3). 

D. Total number of students currently participating in the course using 
the computer. 

E. Total number of teachers directly involved in the course using the 
computer (i.e.; writing programs, lecturing, running programs, etc). 

F. The length of the course. If the course has a fixed length indicate 
the number of weeks the course is in session and place an "F" 

for fixed length beside the number. \lf the course is individualized, 
indicate the average amount of 'timeAneeded by students to master 
the material. Place an "I" for individual-instruction after this 
number. ^ 

jG. The average number of hours of connect time per month used by 
students and teacf)ers working in the course. 

H. The average number of batch jobs run per month by students and 
teachers working in the course. ^ ^ 

I. The programming language for the application. ' 



— 



E-l. INSTRUCTIONAL APPLICATIONS 



Please complete Sections A-l of the chart 
acgiprding to the instructions^on the pre- 
vious page. Remember to check ( ✓ ) N/A 
If your school does not have a specific 
plication (i.e., CAI, GMI, etc.). 

i A 

Subjejct area(s)* 




I 



Indicate (/) programming 
language 



/ 



Other (specify) 



Computer 

if^sisted 

i^truction 



N/A 



□ 



Computa* 
tional aid 
in problem 
solving 



N/A 



□ 



Teacfiing com- 
puter science 
or data proces- 
sing 

N/A □ 



Gaming and 
simulation 



N/A 



□ 



Computer 

managed 

instruction 



N/A 



Guidance 
and 

counseling 



N/A 



□ 



Other 
(specify) 
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►nal space isneodod ploaso xerox tJ^e form, complete and attach to this questionnaire 



/■ 

/ 

E 2. COOPERATIVE SUPPORT OF COMPUTER APPLICATIONS 



For each cflmpoter appliCdtiori^..tef1eTly descr»b6 the type of cooperative support (non fmanctal) available from other sources. 
Support could include sharing oti^omputer factiitie^, staff, information, program libraries, etc. 

sources of cooperative support (specify type of support) 



Xomputer 
•Applications 


ConrtpuTer network / 
With othei^ schools / 


tdjcational 
institution 


Manufacturer 


Other Ispecify) 


Computer 

assisted 

instruction 

' N/A □ 


-> 7 

/ 








Computational 
aid in problem 
solving 

N/A □ 




/ 






Teaching com* 
puter science 
or data 

processmg. g 








/ 


Gaming and 
simulation 

N/A □ 








/ 


Computer 
< managed 
instruction 

N/A □ 






/ 


'■ / 

/ 


Guidance 
and 

counseling 

N/A □ 




+ ■ ' 

! 


V 

/ 

./ 


/ 


Other (specify) 

N/A □ 




, — . . , — , 

i 


/ 
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Are the teachers participating in instructional 
computer applications provided release time for 
their computer related activities (i.e., release 
from ordinary teaching duties)^ 



□ 

n NO 



YES Average amount of release time per 
teacher per month 

Number of days 



How many members of your staff (including 
teacitefs, counselors, and administrative person 
nel) have had formal training in the usepf com- 
puters? 

Number of staff 



E 5 Indicate ( «/) the type of organization(s) that 
conducted and/or sponsored this training. 



National Science Foundation 
College or university 
U S Office of Education 
Technical or computer school 
Computer manufacturer 
Other (specify) 
-N/A D 

jLjlO 



ij ) Typo of Support 


Conducted 
training 


Sponsored 
training 




















• 







,E*6 Who prepares software (programs, system 
documentation, etc.) for your school's 
computer application(s)? Check ( J) 
all appropriate boxes. 

{^Teachers in your school 

n Teachers from other schools in 
your school system 

Qcommercial computer firms 

(specify) 



E 9 Briefly describe any problems Encountered 
by your school in using computers |or m* 
structional purposes. 



n Students 

n Other school systems 
nCoUeges and universities 
nPublishing companies (specit/) 



Dother (specify). 



E*7 Have your school's instructional computer 
applications been evaluated? ^ 



rVES □ NO 

Q Evaluation in progress 



E-8 If YES, briefly describe the mam findings 
of the evaluation. 



E 10 How has the use of the computer affected 
your instructional program? 



Thanks for taking your valuable time to complete this questionnaire. 
Now here comes the easy part - just fold, staple, and mail to us. 

Thanks again ^ 
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THIS IS A SELF-MAILER (fold with business address facing out) 
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BUSINESS REPLY MAIL 

No postage stamp necessary if mailed m the United Slates 



Postage will be paid by - 



AMERICAN INSTITUTES FOR RESEARCH 
PROJECT CASE 

Communications Research Group 
3301 New Mexico Avenue, N.W. 
Washington, D.C. 20016 



riRST CLASS 
Permit No 



Wai„iington D C 
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AMERICAN INSTITUTES FOR RESEARCH 



WASHINGTON OFFICES 



3301 Kew Mexico Avenue, N,W,, Washington, D. 20016 
« Telephone: (202) 686*6800 



October 7, 



Dear Principal : 



The expanding use of computers in secondary education is a subject of 
interest for federal, state and local educational agencies. What is required 
*is current and factual information concerning computer usage in secondary 
schools to guide planning and policy decisions so that appropriate programs 
c<in be established that reflect the nations educational priorities. 

. In response to this need, the American Institutes for Research under a 
grant from the National Science F(^iindation is conducting a nationwide survey 
to learn more about the nature and extent of computer usage in American secon- 
dary schools. From the more than 23,000 secondary schools recorded in the 
School Universe File developed by the National Center for Educational Statis- 
tics, over 5,000 schools have been selected by scientific random procedures 
for this study. As one of these schools, the American Institutes for Research 
invites you to participate by completing the enclosed questionnaire. 

Since the major purpose of this study is to determine the extent of compu- 
ter use on a national leveU it is essential that each school respond regard- 
less of that school's current use of the computer. PLEASE COMPLETE THE QUES- 
TIONNAIRE EVEN THOUGH YOUR SCHOOL MAY NOT CURRENTLY USE A COMPUTER. NON- 
USPS NEED ONLY COMPLETE SECTION A OF THE QUESTIONNAIRE. To determine the 
current level of computer use, all data will be aggregated for analysis and 
reporting purposes and no comparisons' between schools will be made. *Wi£h 
"your cooperation the data generated by the survey will be compleUte and valid 
and will provide a sound basis for projecting at. the natioi^al level the .extent 
and scope of computer use in the secondary schools. 

Though the survey requests information that is generally available from ' 
various members of your staff, there may be .instances whpn the Office of Super- 
intendent of Schools could be of assistance., Far^this reason, your Super- 
intendent has been nojtified of the survey and invited to participate in the 
study and provide a^'y ^assistance you may need to complete the questionnaire. 

Thank you for your help in assembling this mu,ch needed information. A 
report of the survey findings will be made available to you upon request. 



Sincerely yours. 




ARTHUR L. KOROTKIN, Ph.D^. 
Principal Investigator 
Communications Research Group 



ALK:cg 
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AMERICAN INSTITUTES I^OR RESEARCH /;j30f^w Mexico Avenue NW ^asnmgton OC 2OOI6 Telephone 202/686-6800 



PROJECT CASE 

Computing Actiyities 
in Secondarv-Eaucation 




^Xrthur L. Korotkin. Ph.D 
Principal Invtttigator. 
American Inttitutat 
for RaMarch 

Williann J Bukotki, Ph.D 
Projact Diractor. Amancan 
Inttitutat for Rataarch ^ ^ 



Advisory Boards . 



wm$rT\ f Atchlton.-Ph.D 
Santor Compurar Soanritt 
National inttituU of 
Education 

Truman Bottt. Ph.D 
Exacutiva Diractor. 
Confaranca Board of tha 
Mathamattcal Sciancat 

ThoflDAt A^Owyar. Ph D 
Profattor of Com pu tar 
Scifnca, Univartity of 
PttttburQh 

, Otrnn R. tngram. Ph.D 

Acting Attittant Diractor 
^ior Productivity and 
^ TachT)Ology. National 
inttituta of Education 

Jamat V^. Jacobt, Ed.D. 
Attociata Suparlntandant 
for PtanninQ Managamant 
and Computar Sarvicat. 
Montgdmary County. Md 
Schoolt 
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EVEN IF YOU DO NOT USE COMPUTERS, PLEASE READ THIS LETTER 



November 25, 1974 



Dear Principal: . ^ ' 

As part of a research project sponsored by the National Science 
Foundation, we recently sent you, as a member of our sample of secondary 
school principals, a questionnaire concemmg computer applications in your 
school. If you have already returned that questionnaire, thank you for your 
participation. 

If you have not yet returned the questionnaire, we would like to 
ask you to please take the time to provide us with the information request- 
ed. Our experience indicates that some principals thoujght thai we wanted 
returns only from computer users. On the contrary, we need returns from 
non-users as well as users, in order to measure the true level of computer 
activities in American schools. If your school does not use a computer in 
^any way, less than five minutes is required to provide the general infofma- 

tioii about your school requested in Section A of the questionnaire. If your 
, school IS currently using computers for either administrative or mstructional 
purposes and you have not yet partiJ:ipated in our study, we hope that you 
will take this opportunity to respond to our survey. A questionnaire is en- 
closed for your convenience. 

Needless to say, both the project staff and our Advisory Board 
view this research as extremely important and would appreciate your parti- 
cipation/in the study. 

Thank you for your assistance. 

<i 

Sincerely, 



oincereiy, v 

Arthur L. Korotkin, Ph.D. 
Principal Investigator 
Communications Research GrouD 
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Appendix A-4 AsaRVE¥-ep 



1 

Introduction: 



COMPUTING ACTIVITIES, 
IN SECONDARY EDUCATION 



Recently, under a grant from the National Science Foundation, the American Institutes for Research sent 
to ?L select sample of secondary school principals, a questionnaire concerning the use of computer^ in their 
school for either administrative and, or instructional purposes. If you have returned that survey, thank >ou 
for your assistance. If you have not had the opportunity to respond, please answer the three questions be- 
low. Then, upon completion, fold along the dotted line, staple and mail to us (Be sure AIR's address is 
facing outward). <^ 

Thank you for your contribution to our research effort. • ' 



1. Does your school currently use a computer for either 
administrative or instructional purposes? 
For example Administrative uses would include pay- 
roll or of/ier budgetary data computed and pro- 
vided to your school by the school system, -itw 
dent scheduling; resource management, etc. 
Instructional uses would include computer as- 
sisted instruction, using the computer for pro- 
blem solving; teaching data processing, guidance 
and counseling (except for commercial test^ 
scoring); etc. 

Yes, for administrative uses only 

Yes, for instructional use^only 

Yes, for both administrative and 
instructional uses 

No, our school does not use a 
computer 



2. What IS the source of funding for your school's computer use? 
Local O Education 



State Q 
Other (specify) 



National Science 
Foundation 



Not Applicable 



3. Does your school intend to initiate one or more computer appli 

cations (new or additional) within the next school year? 

f" * 

Yes, for administrative uses only 

Yes, for instructional uses only 

Yes, for both administrative and instruc- 
tional uses 

O No. 



f IRST CLASS 
Pormit No 



Washington 0 C 



ERIC 




lESS REPLY MAIL 

No postao^^Smp necessary if ir.oiled in the United Slates 



Postage will be paid by - 



Dr. William J. Bukoski, Project Director 
PROJECT CASE 
American Institutes for Research 
3301 New Mexico Avenue, N.W. 
Washington, D.C. 20016 
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Appendix A-5 

AMERICAN INSTITUTES FOR RESEARCH. 3301 New M^ico Avenue. N.W.. Washington. D,C. 20016 



OCTOBER 22, 1974 



• i 

D£AR SUPERINTENDENT: .\ 



THE EXPANDING USE OF COMPUTERS IN SECONQAffe EDUCATION IS A' SUBJECT 
OF INTEREST FOR FEDERAL, STATE AND LOCAL EDUCAT1|HAL AGENCIES. WHAT IS 
REQUIRED IS CimRENT AND FACTUAL INFORMATION COMBING COMPUTER USAGE 
IN SECONDARY SCHOOLS- TO GUIDE PLANNING AND P^LLCffi DEC IS ION'S SO THAT 
APPROEMATE-fROGPS^ CAN BE ESTABLISHED THAT REFifiCT THE NATION'S EDUCA- 
-TitJNAL PRIORITIES. ■ 



ro -RESPONSE TO THIS NEED, THE AMERICAN INStAeS FOR I^ESEARCH UNtfER 
A GRANT FROM THE NATIONAL SCIENCE FOUNDATION IS CONpUCTINS' A NATldNW'lDE 
SURVEY TO LEARN MORE ABOUT THE NATURE AND EXTENT>PF'''C0MPUTER USAGE IN 
U.S. SECONDAi^Y SCHOOLS. OVER 5000 SECONDARY SCH05tS;' HAVE BEEN IDENTIFIED 
BY RANDOM SAMPLING PROCEDURES AND MAILED A QUESI«AIRE. THIS SAMPLE 
INCLUDES THE FOLLQWINS SCHOOLS FROM YOUR SCHOObDOTlCT: 



BENJAMIN FRANKLIN HIGH SCHOOL • '"-rV 

MARTIN LUTHER KING HIGH SCHOOL ^^y" 



MC DONALD VOCATIONAL SCHOOL 



SINCE THE SURVEY WILL YJELD VALUABLE INFORMATION NEEDED BY EDUCA- 
TIONAL PLANNERS AND DECISION MAKERS AT ALL LEVELS, Wg'.'^RE REQUESTING 
YOUR COOPERATION AND SUPPORT OF OUR EFFORTS. WITH Y^l? ASSISTANCE THE 
DATA. GENERATED BY THIS STUDY WILL BE COMPLETE AND W'fl;i: ACCURATELY DESCRIBE 
THE EXTENT OF COMPUTER USE BY THE NATION'S SECONDARVlS^kOOLS, A COPY OF 
THE SURVEY IS ENCLOSED FOR YOUR INFORMATION. /l \. 

THANK YOU FOR YOUR HELP IN THIS MOST IMPORTAfirsij,[iV. A REPORT OF 
THE SURVEY FINDINGS WILL BE MADE AVAILABLE TO YOU UPO^C.-RIQUEST. 



SlNCEREL'Y>,Y€^liRS, 



ARTHUR L. KpROTKIN, PH.D. • 
\ PRINCIPAL'.JNVKTIGATOR 

■ , COMMUNICATJI^N^ RESEARCH GROUP 

ALK:CG ^ 



I 
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AMERICAN INSTITUTES FOR RESEARCH /33OI New Mex.co Avenge. N yv..^ash.ngton.Dci 20016 Telephone 202;68& 6800 



March 31,^915 



PROJECT CASE 

Computing Activities 
in Secondary Education 



Arthur Korotkin, Ph.D 
Prtndpai Investigator, 
Am«fican lnttitut«t 
for fl«March • 

William J Bulwotki. Ph.D. 
Pro}«ct Diractor, Amarlcan 
Inttltutat for Raiaarch 



Advisory Board 

William F. Atchison, Ph.D. 
Sanlor Computer Scientist, 
National Inttituta of 
Education 

Truman BottUi-Ph.D 
Executive Director, ^ 
Conference Board of thai 
Mathematical Sciences 

Thomas A. Dwyer, Ph D. 
Professor of Computer 
Science, UniVarsity of 

" H 



Pittsburgh ^- 

Glenn fl. jngrem, Ph.D 
Acting Aoiftant Director 
for Productivity and 
Technology, l^etionei 
institute of Educetlon 

■ Jemesyv. Jecobs. Ed.D. 
^;«^4^|Spciete Superintendent 
for Planning Management 
end Computer Services, 
Montgomery County, Md 
Schools 
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Dear Sir: 



^As part of a natidnal survey of secondary schools 
coDcerning their use of computers for administration or 
instruction, AIR under a\ grant from the National Science 
Foundation invited .several schcfols from your school system 
to participate in ouir^ stiidy. A letteir describing the 
survey and listing the specific school (s) frorn^your school 
system in our sample, as well *as a review copy of the 
survey instrument, was 'sei\t to your office. 

Though the school response has been good, the returns 
to our survey are not complete. Enclosed is a condensed 
one-page questionnaire to be completed for each school from 
your system that according Ito our records has not yet 
responded to* our study. The name of the school is printed 
on a^mailing label affixed \o the que?tionnaire(s) . Since 
a hig>L/fesponse rate is essential to our investigation, we 
would appreoiate your suppor'it and assistance in providing 
this information. 1 ✓ 

Would you please take a few moments of your valuablb 
time to provide us with thislvery important information. 
Both the project '^staff and our Advisory Board view this 
research as extreijiely j'mportant and would appreciate your 
participation* in the study. \ 



Sincerely, 




ALK/egs 
End. 



» u 



Arthur L. Korotkin, Ph.D. 
Principal Investigator 

Communications Research Group 

i 



A-15 



Appendix A-7 



A SURVEY OF 
COMPUTING ACTIVITIES 
IN SECONDARY EDUCATION 



School: • [SCHOOL MAILING LABEL INSERTED] 



1. Does this school currently use a computer for 
either administrative or instructional purposes? 

For example: Administrative uses would include pay- 
roll pr other budgetary data computed emd pro- 
vided to the school by the school system, student 
scheduling; resource management, etc. Instruc^ 
tional uses would include, computer assisted instruc- 
tion; using the computer for problem solvmg; teach- 
ing data processing, guidance and counsehng (except 
for commercial test scoring); etc. 

n Yes, for administrative uses only 

n Yes, for instructional uses only 

n Yes, for both administrative and 
instructional uses 

n No, the school does not -use a computer 



What is the source of funding for the school's 
computer use? 



D Local 
n State 

(Zlother (specify)^ 
QNot Applicable 



n U.S. Office of Education 
n National Science Foundation 

7 ^ 



3. Will the school initiate one or more new or addi- 
tional computer applications with the next school 
year? 

D Yes, for administrative uses only 

CD Yes, for instructiorlal uses only 

n Yes, for both administrative and instructional uses 

D No, the school will not be expanding Its use of the 
computer with the next school year 

EH Not Applicable 



Please enclose the completed questionnaire in the self axidressed envelope pro\/ided for your convenience. 

Thank you for your contribution to our research effort. 
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APPENDIX B 

B-1 Manufacturer's Letter and Survey 

B-2 Examples of Computer Systems Currently 

Employed in Secondary Education 
B-3 Manufacturer's Comments on the Problems 
" and Future of Computer-Based Education 

at the Secondary School Level 



Page 
B-1 

B-10 



B-30 
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AMERICAN INSTITUTES FOR RESEARC 




X.CO Avenue, NW.. Wash. ngion.D.C. 200>6 Telephone 202/686 6600 



PROJECT CASE 

Computing Activities 
in Secondary Education 



Arthur L. Korotkin, Ph.D. 
PrinciPei Invatttgator, 
Amarican Inttitutas 
for Rataarch 

William J. Bukoski, Ph.D. 
Pro|act Diractor, Amarican 
Inttitutas for Rataarch 



Advisory Board 

William F Atchiton Ph D 
Sanior ComPutar Sciantist, 
National Inttituta of 
Education ^ 

Truman Bottt. Ph D 
Exacutiva Diractor. 
Confaranca Board of tha 
Mathamattcal Sciancat 

Thomas A. Dwyar, Ph D 
Profastor of Computar 
Sclanc*. Univarsity ijj 
Pittsburgh ^ 

Glann R. Ingram. Ph D. 
Acting Attittant Diractor 
for Productivity and 
Tachnology, National 
Inttituta of Education 

Jamat W. Jacobt. Ed.D. 
Attoctata Supar'ntandanr 
for Planning Mannaamant 
and Computar Sarvicat 
Montgomary County. Md 
Schoolt 
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JanbaQf 6, 1975 




Dear Six: 



The Am6riqan Institutes fo 
Science Foundation is conducting a surve 



\ 



ieareh^under a ^nt from the National 



lekuses computer systems 
by American secondary schools for administrative^m^n^tm purposes. 
The research includes a national survey of secondary schopT^&ojjools with 
grades 9, 10, 11, or 12) and a survey pf all computer hardW^eSnantrfacturers. 
The. school survey will provide data abput the extent an4i3T^t>f ^mpmfer^ 
us^in the schools while the manufacturer's survey is desigriMi^provide in- 
formation abput the types of computer systems used by the schools for admin- 
istrative and instructional purposes. 

Tq assist us in our study, we would appreciate the completion of the en- 
closed Computer Manufacturer's Survey. PLEASE RESPOND TO THE 
SURVEY WHETHER OR NOT YOUR FIRM HAS EDUCATIONAL CUSTO- 
MERS. The mformation provided by this survey will be reported as submitted 
and will serve as a guide for schools interested in exploring administrative and 
instructional uses of computers. copy of the final report on this project will 

be available upon request. 

♦ • 

Thank you for your cooperation and assistance in gathering this vital 
information. 

Sincerely, 




Arthur L. Korotkin, Ph.D. 
Principal Investigator 
Communications Research Group 
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COMPUTER ACTIVITIES 
IN SECONDARY SCHOOLS 

A SURVEY OF COMPUTER MANUFACTURERS 



INTRODUCTION 

This study is being conducted by the American Institutes for Research 
under a grant from the Education Directorate of the National Science Foun- 
datiortr The survey has three sections: 

SECTION A: General information about your firm. 

SECTION B: Ah overview of computer systems manu- 
factured by your firm and used in 
secondary education for administrative 
and/or instructional purposes. 

SECTION C: Your views on the future of computed 
based education at the secondary school 
level. 

With your cooperation the current nature of computer based education 
at the secondary level can be described and its future direction assessed. 

Thank you in advance for your participation in this study. For further 
information, please contact: 

William J. Bukoski, Ph.D. 
Project Director 

Project CASE /Computer Activities in 

Secondary Education 
American Institutes for Research 
3301 New Mexico Avenue, N.W. ' 
Washington, D.C. 20016 
Telephone: 202/686-6859 
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SECTION A. 



GENERAL INFORMATION^ 



-L 



1. N 



firm 



rNam/of individual completing the Survey 
Division 

Title 

Address 









\ 


— ^ 










^ — 














(ciiy) 






(2ip code) 



Briefly describe the tyj)e of computer products or services marketed by your firm and used in 
secondary education. If your firm currently does not have secondary school customers, briefly 
describe your firm's plans for entering this marketing area in the near future in terms of the 
products or services that you will be providing. 



Please check ( y/) if your firm is not now and is not j — . 
planning to enter the secondary education marketing area. \ | 



NOT APPLICABLE 




^ 



f I 



ERiC 



If your firm currently has secondary school customirx please complete the remaining sections of k 
the questionnaire, f 

If your firm currently does not serve secondary schools, you have completed all the necessary in- 
formation. Please fold and staple the questionnaire as directed on the back and mail ft to us, ^ % 

Thank you for your assistance. 



D O 
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SECTION B 

COMPUTER SYSTEMS CURRENTLY USED FOR SECONDARY EDUCATION 



1. Briefly describe how three specific secondary .schoojs are currently using your firm's computing 
system(s) for administrative and/or instructional purposes. Because we recognize that your firm 
may manufacture a variety of computing systems with various configurations, We request that ^ 
you select three school programs that best illustrate how your firm's computing systems are meet 
ing the educational needs of secondary school customers. Toward this end we request that you 
describe each school's current configuration in terms of: i if 

, . A. The specific administrative and/or instructional fUnction of th^ system. For example, 

administrative functions would include payroll, bus schedules, personnel records, etc.; 
while instructional functions would involve computer assisted instruction, teaching 
computer science, using the computer for problem solving,simulations, etc. ^ 

B. The school's (school system's) hardware configuration to include the name and model 
of the computer(s), storage components (on-line and off-line); on line storage capacity 
in appropriate units; the type and number of terminals; and peripherals. 

C. The programming languages used with the system (FORTRAN, COBOL, BASIC, etc.); 
and the software and/or courseware operating on the system (FORTRAN student sched- 
uling, BASIC-CAl reading, grades 1-9 etc.) 

[1 The cost of the hardware in terms purchase or lease prices (on a monthly basis); 
' maintenance costs, and the cost of the software and/or courseware operating on the. 
system in terms oi^rchase or lease prices. 



PLEASE PLACE YOUR THREE DESCRIPTIONS 
ON THE FOLLOWING THREE PAGES. ^ 
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SECONDARY SCHOOL COMPUTER SYSTEM No. 1 



Name of School/School System , 
Address 



(ftrMt) 



Estimated Number of Students . 

% 

'PART A. Specific Administrative/Instructional Functions* 



PART B, Hardware Configuration (Computers, Storage Components, On-line Storage Capability, 

Type and Number of Terminals, Peripherals.) 



ft 

PART C. Programming Languages - Software/Courseware (e.g., Fortran-Class ScH^uling, Basic- 

CAI Geometry Grades 9-11) 



PART D. Computer anu Software/Courseware Costs 1 

^Computer(s) Name/Model No. 

Purchase price (if applicable) $ ^ 

Lease price (if applicable) $ /month $ 



UJ 
H 

a. 
S 

o 
o 



UJ 

UJ cc 
5 < 
? UJ 
u. cc 
S o 



Maintenance cost S>_ 



Program or course Name 



$. 



./month $, 



. /month 



./month $. 



./month $. 



. /month 



Purchase price 
(if applicable) 



Lease price per month 
(if applicable) 



ERIC 



NOTE . If additional space is needed, please supply the re- 
quested informationfcn a separate page and attach. 
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SECONDARY SCHOOL COMPUTER SYSTEM No. 2 



Name of Schpoi/School System 
Address 



(ttrMt) 





(zip codt) 


»d Nfumber of Students 





PART A. Specific Administrative/Instructional Functions 



PART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability, 

Type and Number of Terminals, Peripherals.) 



PART C. Programming Languages - Software/Courseware (e.g., Fortran Class Scheduling, Basi^ 

CAI Geometry Grades 9-11) 



UJ 
H 

a. 
S 

o 
o 



ERIC 



PART D. Computer and Software/Courseware Cost§ 1 
fComputer(s) Name/Model No. 

I Purchase price (if applicable) $ t 

Lease price (if applicable) $ 

Maintenance cost $ 

Program or Course Name 

UJ cc 
a:< 

S UJ 
pep 

02 

CO O 
a 



$. 

./month $_ 
./month $. 



$. 



Purchase Price 
(if applicable) 



/month 
/month 



/month 
/month 



Lease Price per month 
(if applicable) 



NOTE. If additional space is needed, please supply the re- 
quested information on a separate page and attach. 



SECONDARY SCHOOL COMPUTER SYSTEM No. 3 

Name of School/School System 
Address 



(strMt) 



(city) 

Estimated Number of Students 



(zip cod«) 



PART A. Specific Administrative/Instructional Functions 



PART B Hardware Configuration (Computers, Storage Components, On-Lme Storage Capability, 

Type and Number of Terminals, Peripherals.) 



PART C Projgramming Languages - Software/Courseware (e.g., Fortran-Class Scheduling, Basic 
j CAI Geometry Grades 9-1 1 ) 



PART D. Computer and Software/Courseware Costs 1 



a: 

Ui 
D 

s 
o 

(O 



u cc 

S8 



Computer(s) Name/Model No. 
Purchase Price (if applicable) 
Lease Price (if applicable) $. 
Maintenance Cost $ 



Program or Course Name 



./rponth $. 
/month $ 



Purchase Price 
(if applicable) 



./month $. 
^/month $ 



Lease Price 
(if applicable) 



./month 
/month 



^ O ^ NOTE: If additional space is needed, please supply the re- 
D-/ quested information on a separate page and attach. 



SECTION C. 

THE FUTURE OF COMPUTER BASED EDUCATION AT THE SECONDARY SCHOOL LEVEL 



1. Briefly describe the major problems encountered by the computing industry in assisting secondary 
schools to use computers for their educational program and indicate how these problems may be 
alleviated. 



'9 



What do you feel is the^Tnajor thrust today of computer based education at the s^ondary school 
level and what tr^ds in the computer industrv aopear relevant for the future use of computers 
in secondary educatiorx? 



I 
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aU3H 



(mo 6UI3BJ ssajppe ssauisnq qjiM pfbj) yailVW dTBS V Si SiHi 



THIS iS A SELF-MAILER (fold with business address facing out) 



BUSINESS REPLY MAIL 

No post§^ stamp necessary if mailed m the United States 



Postage will be paid by - 



FfRST CLASS 
Permit No 



Washington. D C 



AMEftlCAN INSTITUTES FOR RESEARCH 
PROJECT CASE 
Communicatiotis Research Group 
3301 New Mexico Avenue, N«W« 
Washington, D. C. 20016 
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^ ' ^ Appendix B-2 

COMPUTER SYSTEMS CURRENTLY USED IN SECONDARY EDUCATION 

BURROUGHS CORPORATION 
1 • Name of School 'School System Minne so ta School Districts Data Pro cessing 

Joint Board (tIES) 
Address 1925 West Country Road B-*2 

(street) 

:St, Paul> Minnesota 551 13' 

(city) » ^ (iipcodo) 

Estimated Number of Students boO^OOO 

PART A. Specific Atiministrative/lnstructional Functions 

• Census Information System ^ 
Finance/Budget . . ' 

• Student Tnfoarmation System including Scheduling, Mark Reporting, 
Attendance, Transportation and CMI and CAM 
Payroll/Personnel 



PART B Haidware Configuration (Computers, Storage Components, On-line Storage Capability, 

Type and Number of Terminals, Peripherals.) 

Burroughs B^700 lanit r^ecord peripherals 

500KB main memory Burroughs display and printing terminals 
500MB disk storage 



PART C. Programming Languages - Software/Courseware (e.q., Fortran Class Scheduling, Basic- 

CAI Geometry Grades 9-11) 

COBOL - Administrative Applications ^ ^ 



PART D. Compiuter and Software/Courseware Costs '1 

Estimated 
Cbmputer(s) Name/Model No. ^ R/i7Q0 



3 

Ol 

o 
o 



5 < 
< 5 

^ Ol 

u. OC 
O D 
W o 
O 
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Purchase price (if applicable) S 500 ^ QOO $ 

Lease price (if appHcable) S JLk^OOO /month $ , 
Maintenance cost S 2 ^0 00 /month $. 



. /month $ , 



/month $ 



./month 



/month 



Program or course Name 



Purchase price 
(if applicable) 



Lease price per month 
(if applicable) 



1£3 



B-IO 



NOTE . If additionst space is needed, please supply the re- 
quested information on a separjte page and aituch. 



J 




^ 2 • Name of School/School System Li vonia School District 



Address . 



(strtet) 



15125 Farmington Road 



(citv) 



Livonia, Michiga n 



^815^ 



'(zip code) 



Estimated Number of Students 38 , OOP 



PART A. Specific Adnninistrative/lnstructional Functions 

. Financial including General Ledger, Purchasing, Warehouse Inventory, 
Accounts Payable ajid Bed Processing and online update/inquiry 
Test Scoring , 
Student Records 

Scheduling including online update/inquiry master schedule guide 
Cafeteria Accounting , Library , Audio/Visual , Cooperative Education 
Test Site for Burroughs SCHOLASTIC School A<^inistrative Systeirfs 

PART B, Hardware Configuration |^omputers, Storage .Components, On-line Storage Capability, * 

c'Tvoe aPKJ Numberi^f Terminals, Peripherals.) 

B3500 * 

110KB main memory ' ' 

100MB disk membry 
• unit record peripherals 
Burroughs TD terminals 

PART C, Programming Languages - Software/Courseware (e.g., Fortran-Class Scheduling; Basic 

CAI Geometry Grades 9-1 1 ) 



COBOL^ 



PART D. Computer and Software/Courseware Costs 1 

/ ^ Estimated 
/Computcr(s) Name/Model No. D^j^O O 



H 

o 
o 



\ Pu 



Purchase price (if applicable) $ 3 00,0(5^0 $ . 

Lease price (if applicable) $ 8 >000 /month $_ 
Maintenance cost $ 1 s 500 /month $_ 



. /month $. 
./month S. 



/month 
/month 



ERLC 



uj oc 

CE < 

u. cc 

(0 o 
u 



Program or, Course NJme 
SCHOLASTIC Scheduler 

Finajf^ial 
Student Records 
Payroll 
Test Scorer 



Purchase Pric6 
(if applicable) 

5 .poo 
3,^00 

2,700 
3,2^0 

3,^00 



^^ease Price per month 

>n|?applicable) 
^ ^ 

,(!gjraries depending 



^ ^ on computer 
)t model 



S ♦ AtY, , NOTE : If additional space Is nee^-Jed. please supply the re- 
I quested information on a separate page and attach. 




3 . Name of School/School System Penta County Voc4 tlonal H ijch Schoo 1 

Address. 30335 Oroffon Road 

P errysburp:, Ohio 



^3551 



(city) 

Estimated Number of Students 2,000 



(zip code) 



PART A, Specific Administrative/Instructional Functions ! 

Administrative . Instructional 

. Attendance Accounting . Data Processing Training 

and Control ^ in Operations and 

, Capital Goods Inventory Programming 

V 



^ART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability, 

Type and Number of Terminals, Peripherals,) 



32KB main memory 
h/6MB disk storage 
unit record peripherals 



PARJ C. Programming Languages - Software/Courseware (e.g., Fortran-Class Scheduling; Basic 

CAI Geometry Grades 9-11) 



PART D.\ Computer and Software/Courseware Costs 1 

Estimated 

Computer(s) Name/Model No. ,^AZ1IL^— 



cc 
ill 

a. 

S 

o 
o 



Purchase Price (if applicable} $ 75.00 0 

Lease Price (if applicable) $ 1 f 3 00 /month $. 
Maintenance Cost $ ^300 /month S 



./month $ . 
/month S 



./month 
/month 



ERLC 



< § 
o 



Program or Course Name 



Purtihase Price 
(if applicable) 



Lease Price 
(if applicable) 



NOTE : If additional space is needed, please supply the re- 
qupstca information on a separate page and attach 



DIGITAL EQUIPMENT CORPORATION 

1. Name of^ School/School System Wachusett Regional High School 

Address 1401 Main Street 

Holden, Massachusetts 01620 

Estimated Number of Students " 2,000 

PART A* Specific Administrative/instructional Functions: 

Administrative Functions ; ^ 

Scheduling^.;. ^-"j 
Attendance R^pb4;ting 
Grade Reporting ^ 
Student Data'^^B^e 

Instructional Functions ; 

Teaching Computer Science, Math, Social Studies ^- 
Business Subjects and Science Subjects 
Problem Solving 
Simulations 
Some Tutorial modes 
^CAI and CMI 

PART B. Hardware Configuration (Computers, Storage Components, ' 
, . On-Line Capability, Type and Number of Terminals,- Peripherals) 

Type of Computer ^ 

. DIGITAL PDP-11/40, with 40K word core memory, working under 
RSTS/E (Resource .Sharing Time Sharing System - Extended) 

Number of Terminals . ' * 

1 - LA30 

5 - ASR 33 Teletype ■ 

2 - Other Terminals " ' 

Peripherals , 

1 - DIGITAL Card Reader «- The optical mark reader reads 
marked or punched tab cards at a rate of 300 cards 
per minute. No special pen or pencil is needed to 
mark the Standard 12-row, 40 column Optical- ^ark Card. 



. ERIC 



2 - DIGITAL RK-05 Moving Head Cartridge Disks. The RK-05 

Control and removable cartridge disk provide a convenient 
way to store a lar^e quantity of data (1.2 to 1.6 million 
words) in a high-speed, randomly accessible format. 

1 - DIGITAL High-Speed Paper Tape Reader and Punch. The paper 
tape reader photo-electrically reads 8-channel, fanfold, 
perforated tape at 300 characters per second, which prints 
200 lines per minute. 

PART C. Programming Languages - Sof tware/Courseware (e.g. Fortran-Clas 
Scheduling^ Basic CAI Geometry Grade 9-11) 

BASIC-PLUS Programming Language 95% 

, Macro 5% 

All software for scheduling, Grade Reporting and Attendance Reporting 
was peveloped by local personnel on site. 

PART D. Computer and Software/Courseware Costs 
Computer 

PDP 11/40 

\ 

$ 74,142 

$ N/A /month 

$ 775.00 /month 

I 




Computer (s) Name/Model No. 
Purchase Price (if applicable) 
*Lea5^ price (if applicable) 

Maintenance cost 



* 3 yr. lease purchase 



, 2. Naf#e of School/ School System Project Delta. 

Address DSAA University of Delaware 

Newark, Delaware 19711 

Estimated Number of Students 4, OOP 

PART A. Specific Administrative/instructional Functions 

« 

Project Delta is a student-oriented computer center and 
research effort. The goals of this project are to expose 
all Delaware students from grades 7-12 to c<5mputers. 

Project Delta is sponsored by the University of Delaware; 
22 Delaware High Schools are affiliated with the project. 
Only instructional functions are performed including prob- 
lem solving, simulations, and writing programs in math, 
social science, chemistry, biology and physics classes. The 
current thrush 'is in math and social science and when 
these areas are fully satisfied. Project Delta will concentrate 
on other disciplines such as language, history, tijheatre" 
and communications. 



PART B. Hardware configuration (Computers, Storage Components^ 
On-Line Capability, Type and Number of Terminals, Per- 
ipherals) . 



1 
1 
2 



1 - 



1 - 



1 - 



2 - 



22 - 



PDP 11/50 viith 64 K word core memory 
PDP 11/20 with 28 K word core memory 
Digital RP-03 high performance moving-head disk 
unit, with data storage capacity of 24 million 
and a 2.9 millisecond average seek time. 
Industry compatible magnetic tape, for storage of 
large masses ^?*ta in a serial manner, or for 
interchange of files between computer systems. 
High speed paper tape reader and pvnch . Electri- 
cally reads 8-channel, fan fold, perforated tape 
at "300 characters per second. 

Optical mark card reader, reads marked or punched tab 
cards at a rate of 300 cards per minute. No special 
pen or pencil is needed to mark the standard 12-row, 
40 column mark sense card. 

RS-11 Fixed-head disks, provide fast random access 
swapping and bulk storage; o^e disk stores 262,144 
words of data. 

ASR 33 Teletype Terminals,' operate, at 10 characters 
per second, and have built in paper tape reader and 
punch for saving and reusing programs from individual 
terminals . 

LPrll Line Printer, prints 300 lines per minute. 




PART C. 



inq Languages 



Basic-Ptu-s which*runs under Digital's RSTS/E (Resource 
S^haring Time Sharing System/EXtertded . ) 




B-15 



xo4 



PART l5, computer and Softv;are/Coursev;are Costs 

^ Cgimputer 1 
Computer's) NameAodel No. P DP-11/50 
Purchase price 'if applicable) $ 260,000 appro x. 
Lease Price 'if applicable) N/A /month 

Maintenance cost $ 20,000/vear 



PDP-11/20 
85,000 appr ox < 
N/A /month 
9,300 /year 



^ 



ERIC 
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Name of School/School System - Idaho Falls School System 
Address 690 John Adams Park\7ay School District #9 1 

Idaho Falls. Idaho 83 401 t 

X " — ^ 1 

Estima^ted Number of Students i^pop 



PA^T A. Specific Administrative/instructional Functions: 
Admin isi:r at ive Functions: 




Idaho Falls School System has/^ implemented a payroll system / 
which performs calculations for salaried and hourly employees as /We 
as for employees w};io earn a fixed amount per day. The system pro- 
duces paychecks, payroll summary reports, deduction registers and 
year-end forms such as W-2's. 

Other administrative systems are: complete Accounts Payable 
p-kckage, revenue and expenditure reporting, student grade reporting 
attendance reporting, student fee reporting, and scheduling. Pro- 
grams are written in Basic-Plus and Sperate, under RSTS-11 (Resource 
Sharing Time Sharing) an operating sys$m designed for multiple 
interactive programs. : I 

, \ - . , - I 

^ '\ Specific Instructional Functions : 

; The computer is being used as a tool to motivate students' 
• interest |in the curriculum areas of math and science. Students 
are also llearning to program in the Basic-Plus language, and are 
writing programs for problem solving and simulation applications 
in a wide variety of curriculum areas. 

Elementary and Jr. High st^^ents, are using the computer for 
drill and practice in mathema^iics'" and'^readinq. 

PART B. Hardware Configuration CComputeis, Storage Components^, 

On-Line Capability, Type and Number of Teliifninals, Pe'ripherals) . 

♦ 

Digital Equipment Corporation's PDP-11/20 configured with 

28 K word main memory operating under RSTS-11 operating system. 

4 RK-05 Moving Head Cartridge Disks each with storage cap- 
acity of 1.2 million words in a randomly accessible fomat. ' 

Dual DEC-Tape which may be randomly referenced at arfy . 
"^^^ point in the reel and may be read or written in either 

direction. Each reel holdts 370,000 characters, of infor- 
mation. 



ERLC 
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8 Termirfals Include 



5" - ASR 33 Teletype , ^ 

1 - DEC-^writer which prints quietly/;'at a speed ofi io 

characters per second.^ , • ^ o " 

2 - Other Terminals. 6 of the terminals are remote and l are 

. local. 

1 - Card Readef • ' \ 

1 -*LP-05 Line Printer which prints 200 lines per minute* 



PART C. Programming Lanquaqe.s 

■ • All programs for both administrative and instructional . 
fun<stibns are writiea-in the Basic-Plus Language. 

if Idaho Falls. School System has designed a series of 
programs called Erementary Instructional Programs, 'which -are 
supplemental instructional material for the , elementally school 
and Jr. High sdhool's reading and math^cmrricula-: The prpr-- 
grams provide drills in\ addition, s«totraction and multiplication-, 
as weWi as spelling ahd phonics. An otrtstanding a^n^age of thes 
drills is that students find out immedlatelyjiseffore they go on 
to the next problem) how well they performea:^and are given con- 
gratulatory messages for corr'ect^w^s and helpful hints for 
solutions to incorrect answer^..-^''''''^ . 

programs are also BreVided for drill and practice m frac^ 
tionsr addition., subtfSction, multiplication and division 
common and' diffe relit denominators, and concepts of gr^Srtest 
common factors, reducing fractions, improper fractions, inverses 
and reciprocals. Correct responses received-positive reinforcement 
''while incorrect answers cause helpful hints /to be ^iven. 

Although the programs do, not m/intain records of student< 
performance for later teacher analysis, th^rograms do type/ 
. out the stGdents score based upon^ number of problems trie^a, 
- number correct-.^nd^percentage; corr&ct at the end of each program 
session. 

PART D . Compute^ and Software/Cour seware Costs 



PDP - 11/20 28K /ord memory 
$ 85,000 approx> 




Computer 
r(s) '^Name/Model No. 
se Price (if applicable) 
liease Pric^ (if applicable) 
1 Maintenance cost 





$ N/A_ 



/month 



$ 9i300 /year 



HEWLETT-PACKARD COMPANY 



1 . Name of Scho4)l/Schooi System L os Angeles C i ty Schools 

Address 450 North Grand Avenue * 



(strt«t) 



' Los Angeles. CA 



(cjty) 



Estimated Number of Students 6> 200 



-90Q12- 



i2ip codt) 



PART A. Specific Administrativc/instructionDl Functions 



1. CAI - HP Math; Reading, 

^ Language Arts ^ 

2. Problem Solving 

3. Simulations 

4. Test Scoring 

5. Test Generation 



6. Computer Science r 

7. Grade Reporting ^ 

8. Attendance 



I 

PART B. Hardware Configuration ^omputers, Storage Components, On-line Storage Capability, 

Type and Number of Terminals, Peripherals.) 

7 - 2000C Hi Speed with 5M byte disc, 32 port capability 
2 - 2000F with 5M byte disc» 32 port capability 
200 Teletype terminals ^ 
100 CRT Terminals 
^ 1 LPR 
1 Card reader 

PART C. Programming Languages - Software/Qourseware (e.g., Fortran-Class Scheduling, Basic- 

CAI Geometry Grades 9-11) 

BASIC - CAI 
IDF - CAI 

BASIC - Problem solving; simulations 
Matfi DSP 



PART D. Computer and Software/Courseware Costs 1 
Computer(s) Name/Model No. 2000C 



ERIC 



2 

2000F 



UJ 



o 
o 



uu 
O 



UJ 

oc 
< 

UJ 
00 

oc 



2000F now sold ~ 
Purchase price (if applicable) S instead S . 



70K 



Lease pi ice (if applicable) S . 



/month S'_!i22_ /moaW 



Maintenance cost S 600 /month S 
Program or course Name 



600 



, /month S , 



./month 



/month 



Purchase price 
(if appUcabj4)' 



•'Math 

Reading Language Arts 



Lease price per month 
(if applicable) 



$320/mo 



158 



D 10 ^0^^- »^ additional space 1$ needed, please supply the re- 
y quested information on a separate page and attach 



2. Name of Schoo!/ School System Nashoba Valley Technica l School 



Address Littl et on Ro ad 

(stre«t) 



Wes tford . MA 

(c.tv) 



01886 



Estimated Number of StyfJcnts 1000 



(zip code) 



PART A. Specific Administrative/Instructional Functions 

1. Problem Solving using BASIC 

2. Simulations 

3. CAI ^ 

4. €AI in 4Nass. State Pejjal 

Institutions 

5. Records management for traveling 
education vans 



6. Student Scheduling 

7. Grade Reporting 

8. Payroll 

9. Accounting 



PART 'B. Hardware Configuration (Computers, Storage Components, On- Line Storage Capabihty, 

Type and Number of Terminals, Peripherals,) 



2000C - 32 port capability 

23-1/2 M bytes of disc 

1 magnet tape drive ^ 

1/2 H fixed head disc 
1 card reader 



50 terminals in various schools, government 

and penaj institutions / 
1 printer ^ 



PART t. Programming Languages - Software/Courseware (e.g., Fortran-Class Scheduling; Basic 

CAI Geometry Grades 9-1 1 ) 



BASIC - accounting 
BASIC - payroll 
F'ORTRAM-- class scheduling 
'BASIC siffiulations . 
BASIC - problem solving 
BASIC - CAI 



r BASIC - grade reporting-attendance 

^-7-^. IDF - CAI 

1 r 



PART D, Computer and Software/Courseware Costs 1 \ 

(Computer (s) Name/Model No. 2 000C-Hi Spee d 

^2000F so.ld now ^^tead 



cr 

LU 

D 
a. 



tu 



LU o: 
o: < 

iZa: 
CO O 



I Purchase price (if applicable) S 
Lease price (if applicable) S 



./month S 



Maintenance cost S 750 /month S 

Program or Coi^rse Name y 



. /month S , 
. /month S . 



/month 
/month 



Purcliase Price 
(if applicable) 



CAI Courseware 
Reading 
Language Arts 
G.E.D. 



Lease Price per month 
(if applicable) 



$320/fno 



ERIC 
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NOTE. If additional space is needed, please supply the re 
R-20 quested information on a separate paqp and attach. 



3. Name of Scl)ool/S(?hool Sysfem Wayne Public Schools 

Address 50 Nell Drive 



(city) 



Wayne. f{J ^ 07470 



■(zip cod«) 



Estimated Number of Students 1-2^000 



PART A. Specific Administrative/Instructional Functions 

CAI- Math Attendance Accounting 

Problem Solving Payroll 
Simulations Budget and Accounting 

Test Scoring College Selection 

Computer Science 
Grade Reporting 

PART B. Hardware Configuration (Computers, Storage Components, On-line Storage Capability, 

Type and Numbsr of Terminals, Peripherals.) 

1 - 3000, 1 mag tape, 47 Mbyte Disc, 16 port capability line printer 

card reader 
3 - 2000C* 5 K byte disc - 32 ports 

2 - 2000F 5 M byte disc - 32 ports 
105 terminals 

PART C. Programming Languages - Softvvare/Courseware (e.g., Fortran-Class Scheduling; Basic 

CAI Geometry Grades 9-11) 
Basic - Problem Solving^ 
Basic - Simulations 
IDF - CAI . 

Basic - College Selection 
Fortran - Accounting 
Cobol - Grade Reporting 
Cobol -'Attendance 
Cobol - Scheduling 

PART D. Computer and Software/Courseware Costs 1 2 3 

Computer(s) Name/Model No. 1 - 3000-100 3 - 2000C 2 - 2000F 

£ I 200QF sold now ^>,>m^^' 

H ] Purchase Price (if applicable) S 185,000 S instead $ 70,200 ^ 

2 J *Lease Price (if applicable) S 6.00 0 /month S /month S 1 >900 /mnnth 



O 
O 



MainteridiKe Cost S 1 ,00 0 /month S /month S 600 



/month 



Purchase Price Lease Price 

Program o r Co urse Na me / (if applicable) (if applicable) 

Math Drill and Practic^ ' $1 one time charg 

SIS(Student Info. System $7500 one time charg 

SAS (Student Scheduler) $7500 one time charg 

) IDF (author language) $1 one time charg 

o5 / IMF (CAI management facility) $1 one time charg 

c/)0 



Ui 

iU a: 
a:< 
< 5 



^ . ^ D^^J^OTE: If^additional space is needed, please supply there- 
jL-iO quested information on a separate page anJ pUach. 



CONTROL DATA CORPORATION 



1 • Name of School/School System Region IV Educat icn S-^rvIc Q Ccin .v^.r 
Address aaoa lilest Loop 



(street) 

Houston T Texas 



<crty) 

Estimated Number of Students 



(zip code) 



PART A. Specific Administrative/lnstruct|^5)(gql'^n5^(jjy^P^3 



No, of Students 



iSD-iUDD 
ISDVQDD 

BS-iDDO 
m Districts 
ID Districts 



i&y Computer Science ISQtQQQ 
m Problem Solving ISG-iQGG 



{1} Stuident ScheiduHng 
<,2y Grade Reporting 
•C3} Attenidance- Accounting 
{^} Test Scoring 
{S> Payroll 

{t} Financial Accounting 
{7} Tax Support Accounting 

PART B. Hardware Configuration (Computers, Storage Components, On Line Storage Capability^ 

Type and Number of Terminals, Peripherals.) 



Control Data hhUU 

Remote Job Entry Terminals 13 

Interactive Terminals 17S 



PART C. Programming. Languages - Software/Courseware (c.g , Fortran Class Scheduling; Basic- 

CAl Geometry Grades 9-11) 

FORTRAN - Stuident Instruction/flathv 'Science 
BASIC - Stuident Instruction/Mathi Science 
COBOL - Stuident Instruction/Business 



\ 

PART D. Computer and Software/Courseware 'Costs 1 

Compufer(s) Name/Model No. CDC bbOD 





Purchase price (if applicable) s ^iSDD^DD^ g. 

Lease price (if applicable) /month S , 

« 

Maintenance cost S 15t 000 /month S . 

» ** 
Program or course Name 




./month S 



/month S 



/month 



. /month 



Purchase price 
(if applicable) 



Lease price per month 
(if applicable) 



B-22 NOTE If adJitionoi space is nee(jed. please supply the rc- 
^ quested information on a separate page and attach 



2. Name of School/School System Springfield High Schooli Spri ngf i eldi Illinois 



Address University Hi<3h> School ■. Urbana-. Illinois 

(strtet) — ' 



(city) 



(zip cod«) 

Estimateci Number of Students , 

PART A. Specific Administrative/Instructional Functions 

PLATO - Computer Base(d E(ducation for stu(den>^nstruction in 
various (disciplines. 



PART Hardware Coafiguration (Computers, Storage Components, On-line Storage Capability, 

Type an(j Number of Terminals, Peripherals.) 

PLATO terminals linked to Computer Based Education Research 
Laboratory {CERL> at the University 6f Illinois. ^ • 

.• ■ - y. 

PART C Programming Languages - Software/Courseware {e.g., Fortran-Class Scheduling; Basic 

CAI Geometry Grades 9-11) 

TUTOR - Author Language - Remedial reading-, mathematics and 

■ physical sciences. 



PART D. Computer and Software/Courseware Costs i 2 2 

Computer(s) Name/Model No. * 



Mi 



N/A 3 j Purchase price (if applicable) S S 's 



3 
o. 

I J Lease price (if applicable) S /month $^ /month S /month 

Maintenance cost S 'month S 1 /mbnth S^^ r-/m6nth . 

^ Program or Coursg Name Purchase Price .Lease Price per month 

uj / " (if apphcable) (if applica ble) 

cc< \ Terminal Cost 

|g ) Purchase ^TiDOtT ^ 

j Computer Use Cost - ^2DD/month + 
O.g^ / Communications Line Service Charges - • 

^ jU*:*#0 WP^^ If additional space is needed please supply the re- 

gj^l^v . ^"^^ quested information- on a separate page and attach. 



3 . Name of Schqol/Schooi System __.±^j—U 



■ St. Th^mrs .'r-c.zr^/ 



A ^^s '^^'^ nend ota_HeT^g hts Road 



JleDd^ta_Heights T_ Minnesota ' 

■ (citv) 

Estimated Number of Students 50D 

PArV a. Specific Administrative/instructional Functions 

Interactive Time Sharing 




(zip code) 



PARfT^ardware Configuration (Computers, Storage Components, On-line Storage Capability, 

Type and Number of Terminals, Peripherals.) 

:orporation 7.13 Interactive Terminal - Links to the 
•nrooration bHQQ located at Minnesota Educational 



Control-^^fa C( 

Control Data Corporation bHQQ 
Regional Interactive Time-Sharing System- 



PART C Programming Languages - Software/Courseware (e.g., Fortran-Class Scheduling; Basic 

CAI Geometry Grades 9-11) 

FORTRAN} 

BASIC } . ' J ' 

COBOL > - All types of student use 

ALGOL > , ■ . 

SNOBOL > .. - " ' •' 



PART D, -'Computer and Software/Coilrse\(yare Costs ..J 

I Computer(s) Name/Model No. 

Purch3se*Pftce lif applicable) S.^ 



ERIC 



iU 
H 

a. 

S 

o 
o 



ai 

a:< 

? Ui 

go 



Lease Price (if applicable) S. 
Maintenance Cost S, 



./jnonth S. 
/month S 



_ /month $ . 
/month S 



Program o r Cou r se Name 
Term-Aial Cost - Purchased $1t2QQ 



Purchase Price 
(if applicable) 



./mor\th 
_/paonth 



Lease Price 
(if .applicable) 



Service Charge - $3DD/month 



8-24 



X4J 



NOTE- If additional space is needed, please supply the re- 
quested information on a szpwir.te page and attach. 

• . ./ 



XEROX CORPORATION 



1 . , Name of School/School System . 
Address . 



Intermediate School District 109 
Everett 



-(itrMt) 



(eitv) 



Washington 



<<ip cod«) 



Estimated Number of Students 95 ,487 stude nts in 27 School Districts 

PART A. Specific Administrative/Instructional Punctions 

> Business and Pupil Processing with ISD 109 

Developed Software 



PART B. Hardware Configuration (Computers, Storage Components, On-line Storage Capability, 

Type and Number of Terminals; Peripherals.) 

Sigma 9, BOK words, CPI configuration 

Edmonds School District has xerox 530 Intelligent Remote 

if * " 

Batch Terminal for I/O to Sigma 9 

PART C. Programming Language^ - Software/Courseware (e.g., Fortran-Class Scheduling, Basic- 

CAI Geometry Grades 9-11) 

COBOL, FLAG, MANAGE, METASYMBOL fORTRAN, 
"class SCHEDULING, BASIC, APL, CPI AND EDMS 



PART D. Computer and Software/Courseware Costs 1 

Computer(s) Name/Model No. 

Purchase price (if applicable) $ ^ $ . 

L^ase price (if applicable) $ /month $ . 



ERIC 



GC 
UJ 
H 

Q. 

s 
o 
o 



^ UJ 

UJ cc 
5 < 
2 UJ 



Maintenance cost $ 



Program or course Name 



ii 



./month $. 



$_ 



./month 



./month $. 



./month 



. /month 



Purchase price 
(if applicable) 



Lease price per month 



'^^pplfcable) 



NOTE- If additional space iV needed, please iupply the re- 
quested information on a separate page and attach. 



2.* Name of School/School System Har^pfnn Pnhljr Schoo ls 
Address ' Hampton 



(ttrMt) 



Virginia 



(city) (zip codt) 

■9 

Estimated Number of Students 32,000 StUflentS in 39 SChOOlS 



PART A. Specific Administrative/Instructional Functions " . * 

^ Xerox/Aces. For business and pupil processing. 
Time sharing for student instruction. 

Hampton has a Title III Grant to develop CAI/CMI applications. 



.PART B. Hardware Configuration (Computers, Storage Components, On^Line Storage Capability, 

Type and Number of Terminals, Peripherals.) 



Sigma 9 Mod 2, 80K words, CPI configuration 



PART C. Pt-ogramming Languages - Software/Courseware (e.g., Fortran Class Scheduling, Basic 
d , CAI Geometry Grades 9-11) 

Future plans include offering Xerox/Aces services and instructional 
programs to other local 'school districts. ^ 



. PART -D. Computer and Software/Courseware Costs 1 

[Computer(s) Name/Model No. 

j Purchase price (if applicable) $ . $ , 

Lease price (if applicable) S /month $. 



GC 
UJ 

H 
D 

Ql 

o 
o 



Maintenance cost S 



Program or Course Name 



^ UJ 

lii oc 
oc < 

c to 

CO O 
O 



./month S. 



Purchase Price 
(if applicable) 



_ /month S 
. /month $ , 



. /month 
. /mcinth 



Lease Price per month 
(if applicable) 



;(^^^^4ly provicied two secondary 
cKJL school examples. 



NOTE: If additional space is needed, please supply the re- 
6-26 quested information on a separate page ar.c^ attach. 



INTERQATA CORPORATION 



1 , Name of Schoof/School System No rth B e rgen Kifth gchool 



Address 7317 Kennpdv Boule 

(strt«t) 



North Rrrgprt 




New Jersey 070^7 



-» (citvJ <i>P cod«) 

Estimated Number of Students 1 500 qp prnx. . 

PART A. Specific Administrative/Instructional Functions • 

This system is used to teach computing prograimning methods in 
interactive fortran. ^ ^ 



PART 8. Hardware Confic]uration (Computers, Storage Components, On Line Storage Capability, 

♦Type and^Nujmbcr of Terminals, Peripherals.) 

* 

The hardware configuration consists cf an INTERDMA Klodel 70 with 
8000- characters of storage, teletj^ie terminal, and an interactive 
fortran interpreter. 



PART Cf Programming Languages - Software/Courseware (e.g., Fortran Class $ijt3fiduling, Basic- 

CAI Geometiy Grades 9-11) 

Interdata's interactive fortran is utilized at North Bergen High 
School* 



PART D. Computer and Softw^reVCourseware Costs 1 

Computer(s) Name/Model No. M odel 70 

Purchase price (if applicable) $ Q;000 approx. $. 

Lease price (if applicable) $ NA /month $ , 



ERLC 



Ui 
H 
D 



O 
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5< 
u. cc 

O D 

<n o 



./month S. 



Maintenance cost $ 1 50 . /month S 
Program or course Name 



. /month S , 



./month 



. /month 



Purchase price 
(if applicable) 



Lease price per'mo^nth 
(if applicable) 



Interdata's interactive fortran 



B-27 NOTE: If additional spacers needed, please supply the re- 
quested information on a separate page and attach. 



2. 



Name of School/School System . Mainland Regj.onal High School 
Address 1. Oak Avenue 



(strtct) 

Linv/ Qod ■ 

(c«tv) 

Estimated Number of Students 3000 aiprr ox. 



M221. 



(7IP cod«) 

/ 



PART A. Specific Administrative/Instructional Functions 



This minicomputer system teaches computing programming^methods in 
Basic and Fortran. 



PART B. Hdrdware Configuration (Computers, Storage ComponentJr^in Line Storage Capability, 

Type and Number of Terminals, Peripheral^- 

s 

The hardv;4a:e in this system is comprised of an Interdata Model 7/16 
with 16,000 characters of storage, a card reader and a teletype. 



PART C. Programming Languages - Software/Courseware (e.g., Fortran Class Scheduling, Basic 

CAI Geometry Grades-9- 11) • ^ 

Kfainland Regional High School uses Fortran IV and Basic 

- ( 



PART D. Computer and Software/Courseware Costs 1 

(/omputer(s) Name/Model No. yModel 7/16 



UJ 

H 
a. 

o 
o 



I Purchase price (if applicable) S 10^125 $. 

Lease price (if applicable) $ NA^ /monpy^^^ 
Maintenance cost S 150 /month S. 



. /month $ _ 
./month $. 



/month 
/month 



UJ CC 
CC < 

UL CC 

(A O 
O 



ERLC 



Program or Course Name 



Extended Fortran IV 
Extended Basic 



Purchase Price Lease ^ice per month 
(if applicable) (if applicable) 



-V NOTE: If additional space is needed, please supply the re 
ji,^Vd^ B-28 /guested information on a separate page and attach. 



3 • Name of School/School System 



Sparta H^gh Schoo l 



Address W^st ^iOTOtfllnJlQad, 

(5trc«t) 



(city) 



Sparta ^ New Jerfl ey 



(zip codt) 



Estimated Number of Students 1000 approx 

PART A. Specific Administrative/Instructional Functions * 

This Interdata assemblage performs the"- function of teaching computer 
.programming methods in jXiteractive Fortran. « 



PART B, Hardware Configuration (Computers, Storage Components, On-Line Storage Capability, 

Type and Number of Terminals, Peripherals.) 

Tlie hardware arrangement is pomposed of an Interdata Model 3 with 
8O0D characters of storage ari^ a teletype. 



PART C. Programming Languages - Software/Courseware (e.g., Fortran-Class Scheduling; Basid 

CAI Geometry Grades 9-11) ' . 

Sparta ffigh School utilizes Interdata 's interactive Fortran for 
its programming languag^e. ; ^ 



PART D. Computer and Software/Courseware Costs 1' 



ERIC 



a. 

o 
o 



Computer(s) Name/Model No. Mnd^l ? 




Purchase Price (if applicable)^ $ dl,000 dona ticSi 
Lease Price (if applicable) $___NA_ /month S 



Maintenance Cost $ 150 . /month $ 



Program o r Course Name 
Interdata *s interactive Fortran 



Purchase Price 
(if applicable) 



_/month $ 
/month $ 



Lease Price, 
(ifapplic^le) 



./month 
./month 

I 



jL^-tS NOTE: If additional space is needed, please supply the re- 
B-29 , quested information on a separate page and attach. 
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COMPUTER MANUFACTURERS' COMMENTS ON THE FUTURE OF . 
COMPUTER-BASED EDUCATION A^" THE SECONDARY SCHOOL LEVEL 

BRIEFLY DESCRIBE ^HE MAJOR PROBLEMS ENCOUNTERED BY THE COMPUTING INDUSTRY 
IN ASSISTING SECONDARY SCHOOLS TO USE COMPUTERS FOR THEIR EDUCATIONAL 
PROGRAM AND INDICATE HOW THESE PROBLEMS MAY BE ALLEVIATED. 

; "'^^ 

1. The funds are always limited and while tfie Jarger schools do anN, 
excellent job, the smaller private and state schools do not have the best 
facjlities--they need to have a better method of getting to the sophisti- 
cated CPU^ and applications. A good example of how to do this is Johnson 
County Community College in Kansas City. ^ ^ 

2. Poor documentation is the major problem encountered by Interdata ^ 
in assisting secondary schools to use computers for their educational^ 
program. This problem can be alleviates by structuring the user manual^ 
in such a fashion so that they are veryfeasy to comprehend. 

3. Principal problem from a vendor standpoint is specifying cost 
justification. Many small districts cannot readily afford the benefits 
of a general purpose disk-oriented computer. Th^growing trend toward 
regional ization and consolidation should alleviate this problem. 

4. a. Lack^of aggregate^unding constrains dev^opment of central 
ized data processing service. / 



\ 



b. Need for leadership and planning at the local, district, re- 
gional, and state levels. 

J' ^ 

5. The largest problems selling to schools exist in the instructional 
area. This market is not yet very large. Customers often make bad 
decisions because of lack of computer sophistication. This can be dis- 
couraging to the sales force. 

Time from initial contact to close of sale is oftea long. Often^^ 
education prospects know very little about computers and ask for a. machine 
that can do everything and costs nothing. It can take a year or more of . 
education before they are actually ready to release a real bid. In an 
effort to Be fair, educators generally lead salespeople on even when they 
have already made up their minds. Sometimes schools will go through the 
bidding process and vendor selection when they have no funding. Ahdther 
problem is the educator's propensity to look for handouts*. 

All of the above tends to increase the time and energynr^cessary 
for a sale. This lowers .the profits. Low profits means that tl^e company 
will tend to put its money elsewhere. / 

1 J 

vl do not know how to solve these probl^ems.^ Much of -our Marketing 
activities are aimed at alleviating this situation." 
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Educators need to realize that in order to get the product develop 
ment they need, they will have to offer industry a chance to make compar- 
able profits with other markets. That means to get. serious and s^op act- 
ing like privileged characters. It wouldn't hurt if they kept their 
students' interests in mind, either. Basically, the t)riorities of U.S. 
education are in the wrong place. They'll spend millions of dollars for 
swinming pools and football stadiums, but not $100,000 for good instruc- 
tional computing. ' 

6.^ PROBLEM: Providing a school with a complete business and pupil 
processing software package plus time-sharing capabilities for instruc- 
t^ional processing includirig such applications tools as problem solving, 
drill and practice, tutorial, simulation, and curriculum selections , arid 
also providing course author languages to permit educators to easily 
specify instructional strategies in their CAI and CMI developments at a 
reasonable price. 

SOLUTION: A xerox multi-use system that is capable of running 
the administrative and classroom education ^stem software plus such user 
developed! course author languages as CAL/APL and P.O. CP. Such a muHi- 
use system enables the school to provide outside services as a source of 
revenue and at the same time can provide a social service to the corfmunity. 

WHAT DO YOU FEEL IS THE MAJOR^.HRUST TODAY OF COMPUTER-BASED EDUCATION AT 
THE SECONDARY SCHOOL LEVEL, AND^WHAT TRENDS IN THE COMPUTER INDUSTRY 
APPEAR RELEVANT FOR THE FUTURE USE OF COMPUTERS IN SECONDARY EDUCATION? 

1. Major thrust continues to be in the administrative area where 
costs and benefits are more readily identifiable. Ma^or computer industry 
trends are a reduction in cost of hardwa^re and dedication by some vendors 
such as Burroughs to prov^e preprogrammed administrative systems such as 
our Scholastic' Scheduler, Test Scorer, Payroll, Financial, Student Records, 
.and Instructional Materials. By offering thi^s proven expertise inexpen- 
sively on a variety of computer mo4els, the cost and time of achieving 
administrative benefits wi.ll be reduced. ^ In^ the instructional area, a 
computer-managed instruction system is cat)able of accepting any type of 
curriculura*obj[ectives and delivery techniques offer the highest cost/ 
beneffit ratio.' 



2. The major thrust of corltputer-based education at the secondary 
scJiool level is definitely in proW^rKsolving and computer appreciation. 

- The tendency for the* costs of computers to decrease is the mSjor 

industry .trend which will effect educ^^tion. When a decent timesharing 

machine costs. less .than a teacher, no school will have aii excuse not to 
have one. * > 

3. Computer-aided instruction appears to be the major thrust today 
of computer-based education at the secondary school, level.. This service 
is^also known as the Huntingtdt Project and is utilized for such subjects 
as physics, chemistry, biology, and social studies. ' 



<>4. The major thrust is in tMe di»**ection of multi-use. . .permitting 
a secondary school to accomplish meaningful business and pupil administra- 
tive processing and at the same providing time sharing for student instruc- 
tional purposes. It is necessary to provide tools which permit educators 
to easily (without programming experience) fite^^^lop couVse material via 
course author languages. Computer-aided instruction using graphic/displays 
instead of teletype-like devices are mandatory, 

5. a. Distributed computing is viewed as the major thrust today 
toward Computer-Based Education (CBE). For rap>d progress to be achieveB^N 
in Computer- Based Education, it will be necessary to provide a readiTy^^/ 
available service from a centralized source. This would alleviate many 
of the problems associated with cost, breadth of instructional materials, 

and transportability of lesson material . • /# 

It 

b. The mini-processor with BASIC and subject instrilct^ipnal 
materials will be, a strpng force 'in the expansion of CBE. • 

— ■ - - ^ " ^ ^ 

c. Student acce5>s via terminals to a computer resource to le^rn, 
mor^e &bout us-ing the computer as an educational tool. 

^ / ' ' 

f 6. ^[I^am]^not too sure about the. thrust, but the trends must be 
toward dptter utilization of the communications media to gain access to 
/^ystems^rhat they cannot afford. This could lead to consolidation of 
computers witfvalj_ secon^ry schools having access to them. 




APPENDIX C 

ORGAN I Z'AT IONS COOPERATING IN 
^ SECONDARY SCHOOL COMPUTING 

of Organizat4ons Supporting Instructional 
Secondary School Computing Organized by State and 
^ Type of Application 



COOPERATING ORGANIZATIONS 

TYPE OF SERVICE 



- NAME OF ORGANIZATION 




ALASKA 

University of Alaska (Fairbanks) 

* * 

ARIZONA 

University of Arizona 

Maricopa Cqmnunity Junior College 

(Tempearea) 
Westinghouse Learning Corp.' 

ARKANSAS 

Simmons 1st National Bank (Pine Bluff) 
CALIFORNIA 

California State University 
Gavilan College (Hollister area) 
Los Medonos College (Antioch area) 
San Diego State University 
University of California at Fresno 
University of California at Irvine 
University of California at Santa Barbara 
University of California at Santa Cruz 
Humboldt County Data Processing Center 
Los Angeles Re^g. Data Processing Center 
Riverside Reg. Data Processing Ed. 

Center (Sunnymead) ' 4 
Sacramento Reg. Data Processing Center 
Santa <:iara Reg. Ed. Center 
Louisiana Pacific Corp. 

(Red Bluff area) 
Dow Chemical (Concord area) 
Educational Coord. Inc. (Sunnyvale) 
6.E, Tymshare 



COLORADO 

University of Colorado 
Warren Tech-Voc School (Lakewgod) 
Computer Center (Famiington(^M. ) 
Educator's Consultant Service 

(W. Nav^en area) 
Westingh6u§e Learning Corp. 

CONNECTICUT 

Western Connecticut St^te College 
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COOPERATING ORGANIZATIONS 

r 

TYPE OF SERVICE 



NAME OF ORGANIZATION 




Warren Tech-Voc School (Lakewood) 
Computer Cen^Kr (Farmjngton, N.M.) 
Educational Consultant Service 
' (W. Haven area)' 

DELAWARE 

University of Delaware (Project DELTA) 
General Foods, Inc. (Dover) 

FLORIDA 

Florida State University 

Florida Jr. College (Jacksonville area) 

University of Florida 

University of N. Florjda 

(Jacksonville area) 
University of S. Florida 

(Tampa area) 

GEORGIA 

Computer Spectrum Co. 

(Douglasville area) 
Litton ABS 

IDAHO 

Boise^State University 
Statewide Info System 

ILLINOIS 
Aurora College 

Eastern Illinois University ♦ 
^Elgin Community College 
Illinois Institute of Technology . 
Oakton Community College 
University of Chicago ^ 
University of Il.linois 
TIES (Minnesota) 
Franklin Life Insurance Company 

(Springfield) 
Hinkley Schmidt w&ter Co. ' . 

(Argo) 

McDonnell Douglas Automation Service 

(St. Louis) 
National Computer Network (unspecified) 
Westinghouse Learning Corp. 



X 
X 
X 



X 
X 
X 



X 
X 



X 

x' 
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X 
X 

X 
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X 
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TYPE OF SERVICE 



NAME OF ORGANIZATION 
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Western Union Data Services 
(Park Ridge) 



INDIANA 

Illipois Institute of Technology 
Indiana University 
Purdue University 
TrV-State College 
State of Indiana 

Lake County Data Processing. Center 

ia Corp* (Ft. Wayne area) 
Indiana Bank and Trust' (Fort Wayne) 
Lafayette Water Works 
McDonald Corp. X 
Purdue National Bank (Lafayette) 
SotrtJi Indiana Computer Services 

} (Sellersburg area) 
\jti/ity Network of America 
Westinghouse Learning Corp. 



IOWA 

Bowdoin College 
Luther College 

Indian Hills Community College 

(Ottamas) 
University of Iowa ^ < 
Mid- Iowa Computer Center 
N.W. Iowa Computer Center 
Network Data Processing (Cedar Rapids) 
West Bend Elevator (West. Bend) 
Westinghouse Learning Corp. (Iowa City) 
Educational Center (Guswald) 

KANSAS 

Barter County Community College 
Kansas University 

Garden National Bank (Garden City) 
Cimacron Computer Services 

(Cimarron) 
1st National Bank of Lained 

KENTUCKY 

Eastern Kentucky University 
Eastern Kentucky Education Development 
.(Ashland) 
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COOPERATING ORGANIZATIONS 

TYPE OF SERVICE 



NAME OF ORGANIZATION 




LOUISIANA 
















Bossier Computer Services 

(Ruston area) 
Burleigh Knott Computer Service 

(Arnaudvi lie-Port Barre area) 


X 
X 














MAINE 
















Bowdoin College (Brunswick) 
University of Maine 
Instruction Services, fhc. 

(Durham, N.H.) » . ^ 
Westinghouse Learning Corp. ^ 


X 
X 
X 

X 


X 

X* 


X 


X 
X 


X 




/ 
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MARYLAND 
















Armco Steel Corp. (Baltimore) 
Litton ABS 

Martin-Marietta Corp. 


X 
X 

. t 


• 








* 




MASSACHUSETTS 
















Project LOCAL / 
ECS ^ ^ 
Systems for Educational Time Sharing 

(SETS) (Waltham) 
Nashoba Reg. Technical High School 

(N. Chilmsford area) 
Westinghouse Learning Corp. 

New York, N. Y. ) :^ 


X 
X 
X 

X 

X 


X 


X 


• 




1 

✓ 




MICHIGAN 
















Adrian^ College 
MISD* 

Traverse Bay Area Ed. Information 

Processing Center 
Wayhe County Data Center 
Interstate Data 
KeUogg Commuliity College 

(Jackson) 


X 
X 
X 

X 
X 
X 


X 


X 
X 


X 
X 


X 
X 


X 


X' 


MINNESOTA 














o 


Bemidji State College 
Mankato State College 
Moochind College 
St. John's University 
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X 
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COOPERATING ORGANIZATIONS 



TYPE OF SERVICE 



NAME OF ORGANIZATION 




/ 



Southwest State College 
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X 


X 


X 


- 






University of Minnesota 
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Minnesota Educational 'Computer 
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Total Informatiort for Education 
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Systems (TIES) 
















MERITS 


X 














Educational Users Group 






X 










S. ^Minnesota School Library 
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X 






'Marikato. Area Voc -Technical School 


X 














Moorheati Area Voc School 


X 














St. Cloud Area Voc School 


X 














MISSOURI 
















S.E;: Missouri State University 


X 














University of Missouri 


X 














(Rolla and Columbia) 






\ 










McDonald Douglas Automation Co. 


X 




1 

f 










(St. Louis) 
















St. Louis Data Processing Center 


X 














MONTANA 
















Flathead Valley Community College 


X 














(Kali spell area) 
















Montana College of Mineral Science 


X 














and Technology 
















Montana State University 


X 














Keystone 


X 






• 








NEBRASKA 
















Education Service Unit 


X " 




X 










1st National Bank and Trust 


X 


» 












It* ^ \ 
(Lincoln) 
















NEVADA 
















University of Nevada (Reno) 


X 






-X 


X 






Eastern Nevada Medical Group 


X 














NEW HAMPSHIRE 
















Dartmouth College 


X 


X 


X 


X 


X 


X 


X , 


University of New Hampshire 
















Bureau of Educational Testing 


X 














and Research ' 
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COOPERATING ORGANIZATIONS 



TYPE OF SERVICE 



. NAME OF ORGANIZATION 




NEW JERSEY 

Rutgers University 
ICS Consortium (Wayne) 
Instructional Computer Cooperatfve 

(Chatham) 
Association of Cbmputer Machines 

(North New Jersey) 
Union Company Technical Institute 
MidAtlantic Bank (Clark) 
Automated Data Processing, Inc. 

. (Hanover) 
Rapidata (Pennsylvania) 
Service Bureau Corp. (Allendale area) 
S, Jersey Gas Company 
Transnet Corp. (Union) 

NEW MEXICO 

University of New Mexico 

All Indian Pueblo Council (AIPC) 

NEW YORK 

Buffalo State College 

New York State University of Buffalo 

State University of New York at Albany 

University of Rochester 

Board of Cooperative Educational 

Services (BOCES) 
Mid Hudson Regional Computer Center 

(New Paltz area) 
Burroughs Corporation 
Finserv Computer Corp. (Peru area) 
Mini Computer Systems Inc. 

(White Plains area) 
Monroe Corporation 

Bell Aero Systems (Will iamsville ar6a) 
Westinghouse Learning Corp. 



NORTH CAROLINA 

North Carolina State University 
TUCC 

Educational Computer Services 

(Charlotte area) 
Research Triangle (Charlotte area) 
Litton ABS 



X 
X 
X 



X 
X 
X 

X 
X 
X 
X 



X 
X 



X 
X 
X 
X 
X 



X 
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COOPERATING ORGANIZATIONS 



TYPE OF SERVICE 



NAME OF ORGANIZATION 




NORTH DAKOTA 

Dickinson State College 
University of North Dakota 
Educational Cooperative Association 

OHIO • 

Metro Education Council 

(Gahanna area) 
Metropolitan Dayton Education 

Cooperative Association (MDECA) 
Belmont Tech (St. Clairsville) 
Muskingum County Technical School 
Chi Corp. (Avon Lake area) 
Ed Pro (Toledo) 
Litton ASS 

Ohio Valley Data Control 
Westinghouse Learning Corp. 

(Iowa City) 
Lorain County Education Computer Cen\er 

OKLAHOMA 

State Department of Education 
Chi Corp. 

OREGON 

■ « 

S.H. Oreaon Community College 
Oregon Total Information Service (OTIS) 
S.W. Oregon Computer Consortium (SWOCC) 
Rock Valley Council on Computer - 
Education 

PENNSYLVANIA- 
Clarion College 

Indiana University of Pennsylvania 
Lehigh University 
Pennsylvania State University 
Shippenburg State College 
Slippery Rock State College 
University of Pennsylvania 
West Chester State College 
Cumberland-Perry Voc Tech School 

(Clearfield) 
Fayette Voc Tech School 

(Connellsville area) 



X 
X 
X 
X 
X 
X 
X 



X 
X 



X 
X 
X 
X 
X 
X 
X 
X 
X 
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COOPERATING ORGANIZATIONS 



TYPE OF SERVICE 



NAME OF ORGANIZATION 




Forbes Rood E Area 

(MilLsburgh) 
Greater Jo>instown Voc Tech School 
Lehigh euiinty Voc Tech School 
Parkway West Voc School (McDonald) 
N. Fayette Voc Tech School 
Upper Bucks County Tech School 

(Perkaskie) 
W. Montgomery County Voc Tech School 
Computer at State Capitol 
Computer Consultants Inc. 

(New Yor-k area) ^ 
Community Cpmputer Corp. 

(Philadelphia) 
Mellon Bank (Pittsburgh) 
Northeastern Engineering Co. 

(Clarks Green) 
Southwestern Publishing Co. 

(Wilkes-Barre area) 
Pentamation (Lampeter area) 
Westiiighouse Learning Corp. 

RHODE ISLAND [ 
Litton ABS 

SOUTH CAROLINA ' 

Rapidata, Inc. (Rapid City) 
Western States Wholesale (Pierre) 

TENNESSEE 

E. Tennessee State University 
Jackson State University 
Matthew State Community College 
Middle Tennessee State 
Mot low State Community College 
University of Tennessee 

T EXAS 

^Cooperative Education Service 

Cepter (CESA) 
DI^B-<ompH^ter Center (Dallas) 
Regional Education Service Centers 
University of Houston 
Gulf Coast Multi Regional Processing 
Center 



X 
X 
X 



X 
X 



X 
X 
X 
X 
X 
X 



X 
X 
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X 
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COOPERATING ORGANIZATIONS 

TYPE OF SERVICE 



NAME OF ORGANIZATION 




UTAH 

State Board of Education 
Canyon Lands 21st Century Corp. 
(Elanding area) 

VERMONT 

Suny at Stoneybrook 
VIRGINIA 

Paul D. Camp Community College 

(Suffolk area) 
Educational Computer Center 

» (Lynchburg), ^ 
Richmond Area Math and Science\Centi 
Norfolk Tech-Voc School 
.Bert Systems, Inc. (Suffolk area) 

K J . 

WASHINGTON 

Big Bend Community College 

(Moses Lake) 
Central ia Comnje/nity College 

(Lacey area) 
Evergreen State College 
Washington Sta-te University 
Walla Walla College 
Western Washington State College 
Big Bend Computer Consortium 
Computer Services of Walla Walla 
Computer Services, Inc. (Renton) • 
Computer Systems, Inc. (Tuk Walla) ^ 
Uniflite Inc. (Bettingham area) 

WISCONSIN ' • 

University^of Wisconsin 

Cooperative Education Service Center 

Beloit Computer Center 

(Waterford area) 
Fox Valley Technical Institute 

(«Aj2pleton area) 
Dadco Data (North Fontf^d^ Lac) 
First National Bank of Ap^J-l^ton 
First Wisconsin National Bank 

' (N. Fond du Lac) 
Fiji's, Inc. (Marshfield) 



X 
X 

X 
X 
X 
X 
X 




X 
X 
X 



X 




X 
X 
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COOPERATING ORGANIZATIONS 

TYPE OF SERVICE 



NAME OF ORGANIZATION 




Service Bureau Corp. (Milwaukee) 
Thilmang Paper Co. 
Westinghouse Learning Corp». 
•Coop Service Agency (Reedsville) 

WYOMING 

State Department of Education 
Caribou Four Corner^, Inc. 
(Afton area) 

GUAM 

Cost Plus Computing (San Jose, Ca.) 

MANUFACTURERS 
Data General 

Digital Equi^pment Corp. _ 
General Elecrric*Tym- Share Corp. 
Hewlett-Packard 
IBM 

Litton Industries 

Monroe 

Olivetti. 

UNIVA& 

Wang 

Westinghouse Learning Corp. 
Xerox 

National Cash Register 
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APPENDIX D 

EXAMPLES OF INNOVATIVE INSTRUCTI0NAL COMPUTING 
^ AT THE SECONDARY SCHOOL LEVEL 
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BOSTON PUBLIC' SCHOOLS 

\ 

Bernard R. Redgate , ^ . • 

Assistant to Director . . * 

Boston Public Scfrools ^ , ' ^ 

Data Processing Center 

205 Townsend Street 

Dorchester, Massachusetts 02121 

0 

* Appl ications 

Computer science, computer programming, and running computer 
simulations. Will vsoon be determining direction for the future. 
Latin School, -score and analyze rrtultiple choice tests. 

' Hardware / * 

IBM 1130, tjiree EDU 20s, and one EDU 25. Used in eight schools 
in Boston. In November., IBM will install six terminals which will, 
be attached to an IBM 370/145* ♦n Boston City Hall. 

Software 

Languages - COBOL, FORTRAN, APL. 



THE DARTMOUTH SECONDARY SCHOOL PROJEcj^ 

John M. Nevison^ 

Kiewit Computation Center 

Dartmouth College 

Hanover^ N^w Hampshire* 03755 

Background ' 

In June.of 1967 Dartmouth College with the support of NSF t>egan 
a three-year project exploring the use of computing in secondary ,^ 
schools. Eighteen schools in the New England area participated i|j 
' the project. The computer was made available for classroom and extra 
curricular uses of computing. Program is successful today in the " 
areas of math, science, •computer science, social studies, art^ lan- 
guages, and 'gaming.' ' * 

Hardware • T ^ / 

6E 635 at Dartmouth time shares over' 100 terminals. 

Software . 

Languages -^FORTRAN, BASIC /ALGOL, and a machine language, 
DYNAMO. APL, DTSS XPL. 



PROJECT LOCAL , 

' . ( 

, Robert N. Haven y ^ 

: Project Director 

; .44 School Street ^ 
Westwood, Massachusetts 02090 

\ ' 

Background 

>6 Project dfbCAL (Laboratory Program for CAI Learning) was founded 
in i967 and is one of the oldest computer projects for secondary 
* schools in the country. From the original five school members, 

Lexington, Westwood, Natick, Needham, and Wellesley , the project has 
' grown to serve over 20 schools. The project originally used com- 
mercial timesharirra services which cost over $100 for each student 
served. In the^l968t-69 school year, costs were reduced lo $25 per 
' student, after -substituting five small computers for the timesharing 
servige. The computers consisted of three EduSystem 20s and two 
• EduSystgm 50s. In subsequent years, the additi6n of more terminals, 
to ^ach system has driven the per student cost even lower. 

♦ , • Applications \ * 

Tool in problem solving, as a vehicle for administering drill 
and practice sessions, as a calculator in laboratory experiments, and 
as ^a medium for demonstrating the operation of math and^ science con- 
cepts. Handles alT administrative aspects. 

/ • 

Hardware 

— ' — ^ • 

3 Edusystem 20s and 2 EduSystem* 50s. « 
-^ofty/are 



t Circulates a mini-library of books, research papers, materials, 
'^dealing with computers, programs, and instruction. Jnservice ^rain-^ 
ing courses.- . - . ^ 



^UNTrNGTON-COMPUr 




L. BrlaiinQDirecto^i* \ . • >y J 
yX'O^lege m Engineering • ^ / 

^^ ^tate University o^ New York at Stony Brook 
Stony Brook, New York''" 11790' ^% 



Apprlicd'tion 



T^ie HUNTINGTON TWO^s (originajly. a National Science Foundation 
project) goal is to develop qDality spulation programs, to be used 
to enrich secondary school curricula iVj)hysics,sbiologyi, and social 
studies., All HUNTINGTON TWO simutatipfvs- provide o|Hior^ for 
\ ^learning by* student participation and'^^bservation. . 
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Simulations mate possible projects that coo-ld not otherwise be 
considered tlue to cost, time limitations, pptential danger, the 
'Necessity of elaborate equ^^nnent, and needed expertise. In a study 
of disease epidemics, for example, the student defines a population, 
imnunization, ajid infection percentages, and the recovery rates. 
The computer than plots the course of the disease and the student 
can alter the variable^ to see which has the greatest effect. Other 
biology ^imulatioh/ar^ in genetics, \est control, membrane trans- 
missibn, enzyme reactivity, and photosynthesis. 

0 

The computer programs are written in the BASIC language and are 
restricted, in size to allow users of smaller in-housfe computers to 
use simulations in their classrooms. Eacfe program is availaBle o 
paper tape and is accompanied by student, teacher, and resource 
manuals. The cost of a complete package is $3.00. 

The student manual contains the material that might be 
found fn a student workbook; instructions, background, 
and follow-up questions. 

The teacher manual describes how the program is^sed, 
what preparation the student will need to use th4 simulation, 
questions for discussion, and sampl^ r^ns of the p^rogram 
to give the teacher an idea how, the program runs. 




B resource manual is designed to ^ive^detailed background' 
the program's model, and detailed information on the 



The 

on _ _ , ^ 

subject of the* simulation. 



LONG i^JLAND^ REGIONAL INSTRUCTIONAL COMPUTER SERVICE (LIRICS) ' 

berry Damm 
Director of LIRICS 
Instructional Computer Center 
Wilson Technical High School 

17 Westminster Avenue^ ^ 
Dix Hills; New York 11746 

Background 

" .*LIRICS is the first regional instructional Computer network in 
New York state, and one of the largest in the United States. The 
Bo&rd of Cooperative Education Services (BOCES) No.- 3 in Suffolk. 
County, along with two oth?r district BOCES in Suffolk and Nassau 
Counti^es, administer the DEC-systemlO which provides simultaneous 
. time sharing service to over 60 terminals at 40 schools on Long 
Island. . 

Software ^ 
BASIC,. COBOL. 



ERIC 
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Hardware . 

^DEC 10 ' . 

Comments 

Students graduated from Long Island High School have firm founda- 
tion for computer activities in colleges they now attend. 

PHILADELPHIA PUBLIC SCHOOLS 

>^ 

Mrs. Sylvia Charp 

Assista^it Director for Data Processing 

21st ^nd Broadway • , ' I ^ 

Philadelphia, Pennsylvania 19103 / . ' 

Appl ications 

Biology and math, computer-based games simulating "events*, de- 

• cision strategies and problem solving, computer literacy (junior 

high school) CAI, SABRE - a system* s approach to BASIC reading. 

Vies - Vocational Guidance Information, computer managed instruction 

.(electronics, consumer education, marketing, and career). 

/Instruction of Management Program (Z-StiTirades) - evaluation, 

. * curriculum, computer management, AIMS - Adoptive Instructional Manage- 
ment in Special Education, staff development. 




WAYNE TOWNSHIP PUBLIC SCHOOLS 
Henry J. Petersen 

Secretary \ 
Instructional Computing Cooperative^ Inc. 
Wayne Public Schools 
122 Indian Road 

Wayne, New Jersey 07470" ^ 

• 

Appl ications 

WasL. used the first year by the 34 members of the consortium as 
a math lUb experience. Students wrote BASIC language programs for 
several ptH:pa^es. Currently has CAI programs in remedial readiW, 
English, and adult areas,^ drill and practice in math, programs for 
bookkeeping, science, business, and" social studies. 

Administrative uses include report cards; scheduling, compre- > 
hensive achievement monitoring, accounts payable, J)udget preparation, 
grade reporting, attendance, class rank, census records, and a ' 
guidance college selection package, 

Hardware ^ 

Two Hewlett-Packard 2000 owned by .Wayne County. Time share 
access to members plus access to mul tisJTOcessing HP 3000 and terminal 
administrative data system. 
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Software 



\ 

i 



Languages: BASIC, Instructional Dialogue Facility, CAI Author 
Facility* 

Programs: Text editing package, cqllege selection package, 
remedial reading, English, Adult (GED), 
Project materials. 



Comments 



Teacher training - REACT training materials used. 



^ EASTERN KENTUCKY EDUCATIONAL DEVELOPMENT CORPORATION (EKEDC) 
Edwiln Jones 

Direttor of EKEDC * ^ CS, 

925 Winchester Avenue ♦ 
Ashland, Kentucky 41101 

• A 
Background 

EKEDC was formed in 1965 by 32 school districts in eastern 
Kentucky with the support of federal funds. Plans call for providing 
instructional and administrative services' to member schools. 

* c 

Hardware t 

RCA Spectra 70/4& computer located in Ashland. 
Software . ^ 

Suppes-Jt^an CAI drill and practice program in arithmetic. (NA) 

N 

Update 

No longer offers CAI service to schools . Did have a math^tics 
and reading program. FKEDC is currently involved in Project ACCESS - 
grade reporting, studeniT^chedul ing and teacher's register, computer- 
ized planning and budgefc>rig system, and management of school systems; 

MEMPHIS CITY SCHOOLS 

'Johh F. Merrill, Director ^ 
Computer Division 

Board of Education, Memphis City School^ 
2597 Avery Avenue 
Memphis, Tennessee 38112 

Appl ications 

Math drill and practice, problem solving, computer science, 
scheduling, report card§, ranking, standardized test scoring, 
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attendance, evaluation of various projects through statistical 
analyses. f. 



Hardware • 

2 H-P computers, 64 teletype terminals 
Software 

Guidance and counseling package similar to GUIS. 
Comments 

Has a community learning lab for culturally deprived children, 
different groups of 65 come each day. Use IBM Cour^ewriter III/360. 
Children get 2-4 hours computer contact. Other -than this program 
and several at various schools, Memphis has predominantly admini- 
strative rather than instructional usage. 

HILLSBOROUGH COUNTY PUBLIC SCHOOLS 

Mrs. Esther Raker 
Data Processing Center 
Hillsborough County Public Schools 
1407 East Columbus Drive 
Tampa, Florida 33605 

Applications 

Student master file, attendance accounting, mark reporting, test 
scoring and analysis, pupil records. Personnel/Payroll, vendor, 
budgetary,' and student file.' Teletype terminals located in each 
senior high school, the Learning Center, and the Juvenile Home. 
These terminals are used to interactively program and execute programs 
written in the BASIC language. The terminals are used as an integral 
part of the mathematics and science instructional programs. ^ In addi- 
tion, certain Computer Math Classes are also taught in the FORTRAN 
language which is processed in batch mode. Computer systej^ located 
in the Tampa Bay Vocational -Technical School used in teactrpig computer 
science. 

. * o - - 

Hardware 



Telecommunications systems - FASTER-MT and ITFMaSIC 

FASTER - series of video terminals and priX^s located in 

administrative and instructional/offrfce^ 
BASIC - teletype terijiina Is located in scKqoIs. 
IBM 1130 in Tampa Vocational -Technical Scho^%,^ J 

Software ^ 



Program packages from IBM. 
Languages: FORTRAN, BASIC, FASTER. 
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UN^IVERSIT3M^IGH SCHOOL 

Robert Davis, Principal * . 

University High School 

121j3 West Springfield Avenu^ 

Urbana, Illinois 61801 f 

Appl ications 

PLATO CAI in ^ssian, Latin, French, Biology, etc; a sequence / 
of courses beginning in grade 7 required of'all students entitled ^ ^ 
"Computer Science and Problem Analysis;" "Heuristics" that uses 
PLATO, a LOGO "Turtle Lab;" and a multigrade math program, used in 
grades 4 through 9. 



PROJECT^ PACER 

Loyal W. Joos ^ ^ > 

Oakland Schools 

2100 Pontiac Lake Road 

Pontiac, Michigan 48054 

Background 

V Has developed and is marketing a computer-based system whiqh 
provides analytic and prescriptive^ processing of*testing data in a 
manner v^hich is designed to facilitate the evaluation or assessment 
of school programs at the classroom level. ' - 



PACER utilizes item analysis for curriculum evaluation. 



PROJECT TIES 
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Donald C. Holznagel- 
Project Manager 
Instructional Systems 
Project TIES 
1925 West County Road 
St. Paul., Minnesota , ' ^ ^ 

Background 

Project TIES provides hardware, software, materials, and^s^vice 
support to elementary, secondary, and vocational-technical schools,^ 
Use is concentrated on problem* solving, simulation, drill, information 
retrieval and data base analysis, and computer science... Mathematics 
is largest use area, with science, social Widies, and business 
education using a great deal of computer time also. ; f 

Hardware 

HP 2000F and 0; Burroughs B3500 (2) 

170 




software 



BASIC, FORTRAN, COBOL, LOGO. 



MILWAUKEE/PUBLIC SCHOOLS 

Rrchard H, Bergman 
/OiYector of Data Processing — 
Milwaukee Public Schools / ^ ^ 

Administration Building / . 
. 5225 West Vliet Street 
" post Office Drawer 10K 
Milwaukee, Wisconsin 53201 

Applications . 

Math, physical science and social sciences, vocabulary building, 
game playing arvd simulations, guidance, drug abuse education, driver 
\ education,, decision development, optional mini courses on computers, 
various administrative tasks. 

Hardware ^ 

PDP 11/20 time sharping system. Have three mobile trailers 
equipped with unit record equipm(5nt are used by the business education 
department to teach data processing principles with emphasis on career 
employment. Plan, to expand to PDP Vl/45 - 24 user system in January 
1975. Texas Instrument Silent ^00 used for administrative tasks. 

Software 

« 

Huntington I and II, Project Delta, D6cus, Hewlett-Packard, 
101 Games, and numerous user written programs. 



PROJECT LACE 

John C. Storli^ 
Director, Computer Center 
University Computer Center 
University of Wisconsin 
LaCrosse, Wisconsin 54601 

Background ^ 



LAC E ( LaCi:: &s s e ,,Aj^a Computers in Education) is the name-af a* 
coiput&i'^-lJflJjeCt of the University of Wisconsin Computer CenteV that 
makes /computers accessible to colleges and secondary schools in 
Wisconsin 
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Hardware 



HP 2000C, 30 remote terminals including 13 on UWL campus and 17 ^ 
in high schools, elementary schools, and colleges in the state of 
Wisconsin. 

« 

Software 

Problem Solving, programning skills, simulations (business, social 
studies, biology/, chemistry, physics, etc.), CAI (limited use), and 
. school administrative programs to include salary schedule simulation 
(costing), and enrollment projections. 



SHAWNEE MISSION PUBLIC SCHOOLS 
Terry Parks, Ph.D. 

Director of Basiq Services ^ " - 

Shawnee Mission Public Schools 

Administration Building^ 

7235 Antioch \ ^ 

Sjiawnee^Mission, Ka(^sas^^6^04 

. ^ Ins^t-ructional 

CAI - remedial tutoring to 45 students; CMI - serves 100 teachers, 
500 students. Courses in computer science, siinulations. CMI seems 
to be the most widely useQ appAicftti^n in the school system. 15 ta 
20 teachers alid staff members have deve^loped a-^ variety pfcomputer 
.jmanaged instruction techniques which range from gamg^sfniEfTations to 
an extremely sophisticated curriculum materials mJnagement system. 
APL is key language. 

Hardware 

IBM 360/40 

Software 

/ 

Languages - APL, FORTRAN, COBOL, PL/1, WHATFOR 




SCHOOL DISTRICT OF KANSAS CITY 



Thomas A- Hartley, Jr. 

CAI Project Director 

School District of Kansas City, Mo. 

Z618 Wyandotte Street, Room 214 

Kansas City, Missouri 64114 

Applications 

Junior high mathematics - Kansas City's 8th graders have had a 
history of falling far below the national norm on the math portion 
of national achievement tests. CAI programs have significantly 
raised the level. The average scores are now above the national norm. 
Science program (30 hours), drill practice, gaming, simulation. 

Hardware 

IBM system 370/135 which simultaneously handles CAI as well 
as routine data processing operations. There are presently 22 CAI 
terminals (IBM 3277s) located in 2 junior high schools both at 
remote locations from the central processor. Planning expansion of 
CAI to 8 schools with a total of 64 terminals. 

Software 

MAt and Coursewriter II, IBM 1130 



tHICAGO PUBLIC SCHOOLS 

/ ' 

Harry Strasburg ( 
Assistant Superintendent 
or 

George Litman 

CAI Project 

Board of Education 

228 North LaSalle Street 

Chicago, Illinois 60601 

Applications 

Computer education program - four-year sequence of computer 
' . science course in over 50 high schools in Chicago, CVIS, Drill and 
Practice CAI curriculum (math, reading, etc.). 20,000 student 
sessions per day. 

Hardware I 



IBM 370/145, 210 terminal 80 ports, 200 keypunches. 
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JEFFERSON COUNTY PUBLIC SCHOOLS 



Eugene A. Collins 
Instruct iona^l Computer Systems 
NoHBaridy Elementary School 
6750 South Kendall Boulevard 
Littleton^ Colorado 80123 

Applications 

Algebra, simulation^ in physics; four one-quarter courses: 
• beginning computer programming, advanced computer programming, com- 
puter science, and computer technology and society (this last one 
has not been implenented .asKyet) , spflie tutorial application, 
guidance and couf^eUoa..^^ testing being done 

by few individuals. ^^^ii^ 



Hardware 

Hewlett-Packard 2000C with disc storage^ capacity 
Comments 

National Science Foundation and district are supporting pro- 
grams cooperatively. 



ADAIR PUBLIC SCHOOLS 

Mike Bolton, Principal 
Adair High School 
Adair, Oklahoma 74330 

Applications ^ ^ 

Computer science, programming. 

Hardware 

GE Mar-k II time-sharing computer. 
Software 

Languages - ^SrAN, BASIC REMAPt, Bell Telephone's CARDIAC 
simple machine language. 

Comment 

Adair participated in the 1970 survey and was one of the schools 
AIR interviewed; Adair and Tulsa Edison were the only two schools 
in 1970 in the northeast section of Oklahoma to use computers in 
their curriculum. 
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AREA 9 SCHOOLS 

' ' N 

Donald Schaef^jp,> 
Physics Teacher 
BCTtendorf High School 
Bettendorf, Iowa 

' Applications 

Mathematics, physics, chemistry, and general science 
Hardware 

Edusystem^ 50 - . 
History • ^ ^ 

* Begua-in January 1970. Twelve schools in CI iriton, "Muscatine, 
and -Scott Counties involved. 



REGION IV EDUCATION SERVICE CENTER 

N 

T. S. Hancock 

Executive Director 

Region IV Education Service Center 

Houstdn, Texas 77002 

Background - 

Consortium uses an RCA Spectra 70/46 and 70/45 at the Center 
in downtown Houston. Eventually all 225 secondary schools in the 
Region will be provided complete educational data processing capa- 
bility. 

Applications 

Problem-solving in math, physics, and chemistry, and computer 
skills. , ' * 



EDUCATION SERVICE CENTER, REfflON 10 ^ 

Education Service Center, Region 10 
400 East Spring Valley 
Richardson, Texas 

Background 

Consortium of 26 schools in the district in North Texas Area. 



» D-12 • 17 J 

ERLC 




Appi ications 

I Problem Solving, Programming (grades 5-12), CAI reading grades 
9-12), CAI math (grades 3-10), Guidance Information System (grejdes 
-12), Special 'Education, and Adrpinistrative applications for grad^ 
reporting, and scheduling. 
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KILL EEN INDEPENDENT 'SCHOOL DISTRICT . 

^ — . ^- ^ ■ ^ 

Ron Heuss « . . - ^ 

Assistant Principal for Scheduling. 
Killeen. Independent School District * ^ 
Post Office Box 967 • • . > ■ 

600 Williamson Street , « 
Killeen, Texas 76541 

Applications ' ' ^ 

Presently for scheduling and grade reporting. Future plans 
.include CAI fpr the mentally gifted in math and later ift science. 
Succesrs depends on federal fjiinding and locaj • finanG;,ing\ . 

Comments v * ^ 

Working in conjunction-with Central Texas College via the EPIC: 
SOCRATES program. 



OTIS - OREGON TOTAL INFORMATION SYSTEM 

D : 

Ben Jones, 

Manager of Instructional Services 

354 East 40th Avenue I 

Eugene, Oregon 97504 ^ 
« 

Background 

The Umatilla I.E^.D. and schools in Umatilla County, Oregon, 
participating with a number of other schools launched in 1967 a 
project called OTIS (Oregon Total Information System). The project ^ 
was managed by the Lane I.E.D. in Eugene, Oregon. The computer system ^ 
was primarily an administrative system with the-ifitent to provide 
instructional services as resources were available. 

The system is a remote teleprocessing environment with at the 
present time approximately 175 terminals located in schools across, 
the state of Oregon. To meet the growing need for instruction, it 
was deemed/ necessary that a separate computer was required to fulfill 
-the requirements. A tempo mini-computer was installed to provide 
telecommunication interface with the computer systems. This allows 
the capability of using the same terminal for administrative services 
and instructional services through a simple switch command. This 
provides a great opportunity for small school districts whose " • 

^ . / ' 
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administrative needs are not great enough to require a dedicated 
administrative terminal in the school district* This allows suf- 
ficien-t time for student use to provide a reasonable environment for 
instructional supplement* 

Applications ' 



CAI (Math Drill and Practice), Simulating CMI (limited) Student 
Problem Solving. 




JL /-/ 
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